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HOW TO USE THE SOIL SURVEY REPORT 


HIS SOIL SURVEY of the Lovelock 

Area will serve several groups of read- 
ers. It will help farmers in planning the 
kind of management that will protect their 
soils and provide good yields; assist 
engineers in selecting sites for roads 
buildings, and other structures; ai 
ranchers in managing grazing lands; and 
add to our knowledge of soil science. 


Locating Soils 


Use the index to map sheets at the back 
of this report to locate areas on the lar, 
map. The index is a small map of the 
survey area numbered to show where each 
sheet of the large map is located. When 
the correct sheet of the large map has been 
found, it will be seen that boundaries of 
the soils are outlined, and that there is a 
symbol for each kind of soil. All areas 
marked with the same symbol are the same 
kind of soil, wherever they occur on the 
map. Thesymbol is inside the area if there 
is enough room; otherwise, it is outside 
the area and a pointer shows where the 
symbol belongs. 


Finding Information 


This report: contains sections that will 
interest different groups of readers, as well 
_ some sections that may be of interest, to 
all, 

Farmers, ranchers, and those who work 
with them can learn about the soils in the 
section “Descriptions of Soils” and then 
turn to the section “Use and Management 
of Soils.” In this way, they first identify 
the soils on their farm and they learn how 
these soils can be managed and what yields 
can be expected. In the subsection “Range 
Management,” the soils used mainly for 


grazing have been placed in range sites. 
Farmers and ranchers interested in im- 
proving habitats for wildlife will find this 
information in the subsection “Managing 
Soils For Wildlife.” The “Guide to Map- 
ping Units” at the back of the report will 
simplify use of the map and report. This 
guide lists each soil and land type mapped 
in the county, and the page where each is 
described. It also lists, for each soil and 
land type, the capability unit and range 
site, and the pages where each of these is 
described. 

Engineers will want to refer to the sec- 
tion “Engineering Applications.” Tables 
in that section show characteristics of the 
soils that affect engineering. 

Scientists and other who are interested 
will find information about how the soils 
were formed and how they were classified 
in the section “Formation and Classifica- 
tion of Soils.” 

Students, teachers, and other users will 
find information about soils and their 
management in various parts of the report, 
depending on their particular interest. 

ewcomers in the Lovelock Area will be 
especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are described. They may also be 
interested in the section “Additional Facts 
About the Area,” 
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Fieldwork for this survey was completed 
in 1958. Unless otherwise indicated, all 
statements in this report refer to condi- 
tions in the survey area at the time the 
survey was in progress. The soil survey 
of the Lovelock Area was made as part of 
the technical assistance furnished by the 
Soil Conservation Service to the Big Mea- 
dow Soil Conservation District. 
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fl ease LOVELOCK AREA is in the south-central part 
of Pershing County and the northern part of Churchill 
County in western Nevada (fig.1). It hasan area of about 
118 square miles, or 75,384 acres. Lovelock, the county 
seat and the principal town in the Area, is 85 miles north- 


east of Reno and 487 miles west-southwest of Salt Lake. 


City, Utah. 
The Lovelock Area is essentially rectangular in outline. 
It consists of the smooth, level and nearly level flood plain 
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Figure 1—Location of the Lovelock Area in Nevada. 


and delta of the Humboldt River, as well as the adjacent, 
low-lying, nearly level to sloping terraces, alluvial fans, 
and foothills. In places rolling sand dunes dot the flood 
plain and the terraces. The elevation ranges from about 
3,890 to 4,670 feet above sea level. 

The climate is hot and dry in summer and is cold in win- 
ter. Occasionally a very cold spell occurs in winter. The 
average annual precipitation is about 6 inches. 

Agriculture is the chief occupation in the Area, and 
alfalfa is the principal crop. AJ] crops grown in-the Area 
require irrigation. When the water supply is normal, 
about 81,000 acres are irrigated. 


How Soils Are Mapped and Classified 


Soil scientists made this survey to learn what kinds of 
soils are in the Lovelock Area, where they are located, and 
how they can be used. 

They went into the Area knowing they likely would find 
many soils they had already seen, and perhaps some they 
had not. As they traveled over the Area, they observed 
steepness, length, and shape of slopes; kinds of native 
plants or crops; kinds of rock; and many facts about the 
soils. They dug or bored many holes to expose soil pro- 
files. A profile is the sequence of natural layers, or hori- 
zons, in a soil; it extends from the surface down into the 
parent material that has not been changed much by Jeach- 
ing or by roots of plants. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in areas nearby and in places more distant. They classi- 
fied and named the soils according to nationwide, uniform 
procedures. To use this report efficiently, it is necessary 
to know the kinds of groupings most used in a local soil 
classification. 

Soils that have profiles almost alike make up a soil series. 
Except for different texture in the surface layer, all the 
soils of one series have major horizons that are similar in 
thickness, arrangement, and other important characteris- 
tics. Each soil series is named for a town or other geo- 
graphic feature near the place where a soil of that series 
was first observed and mapped. Lovelock and Humboldt, 
for example, are the names of two soil series. All the soils 
in the United States having the same series name are essen- 
tially alike in those characteristics that go with their be- 
havior in the natural, untouched landscape. Soils of one 
series can differ somewhat in texture of the surface soil and 
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in slope, stoniness, or some other characteristic that affects 
use of the soils by man. 

Many soil series contain soils that differ in texture of 
their surface layer. According to such differences in tex- 
ture, separations called soil types are made. Within a 
series, all the soils having a surface layer of the same tex- 
ture belong to one soil type. Humboldt silt loam and 
Humboldt silty clay are two soil types in the Humboldt 
series. The difference in texture of their surface layers is 
apparent from their names. 

ome soil types vary so much in slope, degree of wetness, 
content of salts and alkali, or some other feature affecting 
their use, that practical suggestions about their manage- 
ment could not be made if they were shown on the soil map 
asoneunit. Such soil types are divided into phases. The 
name of a soil phase indicates a feature that affects man- 
agement. For example, Humboldt silt loam, slightly 
saline-alkali, is one of several phases of Humboldt silt 
loam, a soil type that ranges from nonsaline and non- 
alkali to strongly saline-alkali. 

After a ouide for classifying and naming the soils had 
been worked out, the soil scientists drew soil boundaries of 
the individual soils on aerial photographs. These photo- 
graphs show buildings, field borders, trees, and other de- 
tails that greatly help in drawing boundaries accurately. 
The soil map in the back of this report was prepared from 
the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in plan- 
ning management of farms and fields, a mapping unit is 
nearly equivalent to a soil type or a phase of a soil type. 
It is not exactly equivalent, because it is not practical to 
show on such a map all the smal], scattered bits of soil of 
some other kind that have been seen within an area that 
is dominantly of a recognized soil type or soil phase. 

In preparing some detailed maps, there are areas to be 
shown that are so rocky, so shallow, or so frequently 
worked by water that they cannot be called soils. ‘These 
areas are shown on a soil map like other mapping units, 
but they are given descriptive names, such as Sandy 
alluvial land, and are called Jand types rather than soils. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soils. Yields under defined management are 
estimated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been assem- 
bled. The mass of detailed information then needs to be 
organized in a way that it is readily useful to different, 
groups of readers, among them farmers, ranchers, engi- 
neers, and homeowners. Grouping of soils that are similar 
in suitability for each specified use is the method of or- 
ganization commonly used in the soil survey reports. 
Based on the yield and practice tables and other data, the 
soil scientists set up trial groups, and test them by further 
study and by consultation with farmers, agronomists, 
engineers, and others. Then, the scientists adjust the 
groups according to the results of their studies and con- 
sultation. Thus, the groups that are finally evolved re- 


flect up-to-date knowledge of the soils and their behavior 
under present methods of use and management. 


General Soil Map 


After studying the soils in a locality and the way they 
are arranged, a soil scientist can make a general map that 
shows the main. patterns of soils, called soil associations. 
Such a map is the colored general soil map in the back of 
this report. Tach association, as a rule, contains a few 
major soils and several minor soils, in a pattern that is 
characteristic though not strictly uniform. 

The soils within any one association are likely to differ 
in many properties; for example, texture, salinity, stoni- 
ness, or drainage. Thus, the general soil map does not 
show the kind of soil in any particular place, but patterns 
of soils, in each of which are several different kinds of 
soils, 

Each soil association is named for the major soil series 
in it, but as already noted, soils of other series may also 
be present. The major soils of one soil association may 
also be present in another association, but in a different 
pattern. 

The general soil map is useful to people who want a gen- 
eral idea of the soils, who want to compare different parts 
of the survey area, or who want to learn the possible loca- 
tion of good-sized areas suitable for a certain kind of 
farming or other land use. 

The Lovelock Area lies in the Great Basin section of the 
Basin and Range province. Soil associations 1, 2, and 3 
are on the flood plain and delta of the Humboldt River 
and the former bed of Humboldt Lake. They are level or 
nearly level and contain soils that are imperfectly drained 
and poorly drained. Soil association 4 occurs on nearly 
level to sloping terraces, alluvial fans, and foothills. It 
contains moderately coarse textured and coarse textured 
soils that are well drained. 


1, Sonoma-Placeritos association: Light-colored, very deep, im- 
perfectly drained soils on the nearly level flood plain of the 
Humboldt River 
In this association are light-colored, chiefly medium- 

textured and moderately fine textured soils that lie on the 

smooth, nearly level flood plain of the Humboldt River. 

The Sonoma soils cover the largest acreage, but the Pla- 

ceritos soils also are important. In addition, there are 

small] areas of the Lahontan, Ocala, and Quincy soils and 

Sandy alluvial land. The association is the most exten- 

sive in the Lovelock Area and makes up about 45 percent 

of the total Area. Approximately two-thirds of the acre- 
age is in range; the rest is used for irrigated crops and 
pasture. Sonoma and Placeritos soils all are very deep, 
imperfectly drained, and strongly calcareous. The Sonoma 
soils are medium or moderately fine in texture and are 
somewhat stratified. They have a moderately high con- 
tent of organic matter and are moderately slow in perme- 

ability. Placeritos soils are medium textured, contain a 

moderate amount of organic matter, and are moderately 

permeable. 

The native vegetation on this association provides little 
grazing for livestock. It consists of greasewood and salt- 
bush growing in relatively dense stands that have an 
understory of saltgrass and creeping wildrye in some 
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places. The saltgrass dominates in the plant cover where 
the water table is high. 

Where water is available, the soils have been leveled, 
irrigated, and planted to crops or to grass-legume pasture. 
The principal crops are alfalfa, corn for silage, and small 
grain, which are commonly grown in rotations. Yields 
are generally high in areas free of excess salts and alkali, 
but they are only moderate or low in saline-alkali areas. 
In the past 20 years, some of the soils have been improved 
by drainage and deep leaching to remove harmful salts. 

If more water becomes available, some of the soils im this 
association can be reclaimed and irrigated. Before recla- 
mation is started, however, several problems need to be 
considered. The concentration of salts and alkali in these 
soils is strong, and the response to treatment will likely 
be slow. Also, the soils cannot be reclaimed unless ade- 
quate drainage is provided. Tigh crop yields can even- 
tually be expected on reclaimed areas. 


2. Humboldt-Ryepatch association: Dark-colored, very deep, 
imperfectly drained soils on the nearly level fleod plain 
and upper delta of the Humboldt River 
This soil association is made up of dark-colored, fine 

textured and moderately fine textured soils that occupy the 
smooth, nearly level flood plain and upper delta plain of 
the Humboldt River. The association covers about 32 
percent of the Lovelock Area and is mainly in the central 
part. The Humboldt soils account for most of the associ- 
ation, but the Ryepatch soils also are extensive. In addi- 
tion, there are small areas of Toy soils and isolated areas 
of Sonoma soils. 

The Flumboldt and the Ryepatch soils are very deep, 
imperfectly drained, and strongly calcareous, and they 
contain a moderately large amount of organic matter. 
Humboldt soils are fine or moderately fine in texture and 
are stratified. Their permeability is moderately slow. 
Ryepatch soils are very fine textured and have slow perme- 
ability. Buried horizons that resemble those of Ryepatch 
soils occur in several Humboldt soils and influence their 
management. 

Most of this association has an adequate supply of irri- 
gation water and is used for crops and pasture. The soils 
have been leveled, provided with adequate drainage, and, 
for the most part, improved by reducing the accumulation 
of harmful salts. The principal crops are alfalfa, small 
grain, and corn for silage, which are commonly grown in 
rotations. In areas free of excess salts and alkali, yields 
are generally high, but in saline-alkali areas, yields are 
only moderate or low. 

A small acreage of this soil association is in range or 
is used for homesteads, stackyards, and feedlots. The 
native vegetation consists mainly of greasewood, saltbush, 
saltgrass, and creeping wildrye. The range is in small 
holdings and is little used for grazing. 

Some of the soils now in range can be reclaimed and 
prepared for irrigation if more water is made available. 
Before the improvements are made, however, the cost of 
the work and the economic returns need to be estimated 
carefully. The leveling necessary for irrigation is gener- 
ally costly because a large amount of soil must be moved. 
Providing adequate draimage and reducing the concentra- 
tions of salts and alkali are not serious problems, though 
both are needed if the soils are to be reclaimed. 


3. Lovelock-Kodak association: Very deep, level and nearly level, 
poorly drained and imperfectly drained soils on the lower 
delta of the Humboldt River and the old bed of Humboldt Lake 
In this soil association are level and nearly level soils 

that oceupy the lower delta plain of the Humboldt River 

and the higher lying parts of the former bed of Hum- 
boldt Lake. The association makes up about 17 percent 

of the Lovelock Area and is in the southern part. A 

small acreage is used for irrigated crops, but most of the 

association ig unsuitable for irrigation because the soils 
aro inadequately drained, are strongly saline, and are 
likely to be flooded for long periods when Humboldt Lake 
rises and expands in years of abnormally high runoff. 

In nonirrigated areas the vegetation is a fair cover of 

saltgrass, creeping wildrye, bassia, suaeda, heliotrope, and 

tamarisk. Some of these plants are grazed to a limited 
extent by livestock. 

The Lovelock soils account for nearly all of the acreage 
in this association, and the Kodak soils make up the rest. 
All of these soils are very deep, are dark colored, have a 
high content of organic matter, and contain many shells 
and shell fragments of fresh-water mollusks. 

Lovelock soils occur on flats and in depressions in an 
area that extends eastward from Humboldt Lake. These 
soils are stratified, medium and fine textured, strongly cal- 
careous, moderately permeable, and poorly drained or 
imperfectly drained. Some Lovelock soils contain a slight 
to strong concentration of soluble salts. 

The IXodak soils occur in broad, low, nearly level hum- 
mocks or dunes along the eastern shore of Humboldt Lake. 
They consist of windblown material that accumulated 
on the surface of Lovelock soils. The Kodak soils are 
medium textured, imperfectly drained, and strongly 
affected by soluble salts. 

Soils in this association are irrigated where the supply 
of water is adequate and of fair quality. The soils were 
improved by leveling, deep leaching of salts, and provid- 
ing artificial drainage. Also, a dike was built to prevent 
overflow when the Humboldt Lake rises. On these soils 
small grain is grown in rotation with alfalfa or is grown 
year after year. Yields are generally good, but late in 
summer or early in fall an occasional light frost may re- 
duce yields of small grain and of alfalfa grown for seed. 

Some of the better soils now used for range can be 
reclaimed and prepared for irrigation if more water is 
made available. Bringing these soils under irrigation 
will require (1) diking to protect the soils from flood- 
waters of Humboldt Lake; (2) draining the area through 
a system of ditches that carry excess water to a concentra- 
tion point, from where the water can be pumped over the 
flood-control dike and into a natural watercourse or an 
artificial drain that discharges into Humboldt Lake; (8) 
land leveling to provide a relatively smooth and uniform 
grade; and (4) leaching away harmful salts from the root 
zone. Experience in similar areas indicates that the harm- 
ful effects of sodium will not be a problem. 


4, Mazuma-Unionville association: Nearly level to sloping, very 
deep and moderately deep, well-drained soils on terraces, 
alluvial fans, and foothills 
Tn this soil association are nearly level to sloping, light- 

colored, moderately coarse textured and coarse textured 

soils that occur on high terraces, alluvial fans, and rolling 
foothills. The association, which makes up about 6 per- 
cent of the Lovelock Area, is in a strip of varying width 
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along the western boundary and in several small areas 
along the eastern boundary. The Mazuma soils occupy 
the largest acreage of the association, and the Unionville 
soils make up much of the rest. Also included are smaller 
areas of Bluewing, Toulon, Woolsey, and Placeritos soils. 
All of the association. is in range. ; 

The Mazuma and Unionville soils are well drained and 
moderately coarse textured. They contain little organic 
matter and are moderately rapid in permeability. Ma- 
zuma soils occur on smooth, nearly level alluvial fans 
and on terraces and offshore bars that formed in ancient. 
Lake Lahontan. They are strongly calcareous, are shallow 
to very deep over gravel or dense clay, and, in some places, 
are strongly saline and alkaline. The Unionville soils 
occur on low-lying, gently rolling foothills and are shallow 
or moderately deep over granodiorite. 

Much of this association has a thin cover of shadscale, 
bud sagebrush, halogeton, and annual grasses and forbs, 
but in many areas the vegetation is a pure stand of grease- 
wood. These plants provide little forage for livestock. 

The soils in this association ave too high to be irrigated, 
but they are an excellent source of sand and gravel. Sev- 
eral large pits in the area supply sand and gravel for con- 
crete and roadbnilding and for ballast in railroad beds. 


Descriptions of Soils 


This section describes, in nontechnical language, the 
soil series (groups of soils) and single soils (mapping 
units) of the Lovelock Area. The acreage and proportion- 
ate extent of each mapping unit are given in table 1. 

The procedure in this section is to describe first the soil 
series, and then the mapping units in that series. Thus, to 
get full information on any one mapping unit, it is neces- 
sary to read the description of that unit and also the 
description of the soil series to which it belongs. As men- 
tioned in the section “How Soils Are Mapped and Classi- 
fied,” not all mapping units are members of a soil series. 
Sandy alluvial land does not belong to a soil series but, 
nevertheless, is listed in alphabetical order along with the 
soil series. 

Following the name of each mapping unit, there is a 
symbol in parentheses. This symbol identifies the map- 
ping unit on the detailed soil map. Unless stated other- 
wise, colors given in the profile descriptions are for dry 
soils, Listed at the end of each description of a mapping 
unit is the capability unit in which the mapping unit has 
been placed. For soils used as range, also listed is the 


range site. The page on which each capability unit and 
each range site is described can readily be found by refer- 
ring to the “Guide to Mapping Units” at the back of the 
report. 

Soil scientists, engineers, students, and others who want 
detailed descriptions of the soil series should turn to the 
section “Formation and Classification of Soils.’ Many 
terms used in the soil descriptions and other sections of the 
report are defined in the Glossary. 


Bluewing Series 


The Bluewing series consists of excessively drained, 

ravelly, coarse-textured soils that developed in alluvium 
Served from quartzite, granociorite, limestone, slate, and 
basic igneous rocks. ‘These soils are on plane or gently 
convex, slightly eroded or gullied, nearly level to moder- 
ately sloping alluvial fans that extend below older terraces 
and offshore lake bars. They are in the western and south- 
eastern parts of the Lovelock Area, associated with Tou- 
lon, Unionville, Mazuma, and Woolsey soils, The vege- 
tation is dominantly shadscale, upland greasewood, bud 
sagebrush, and halogeton. The plants are sparse and 
stunted, and approximately 99 percent of the soil surface 
is bare. 

These gravelly soils are soft when dry and are calcar- 
eous. The surface Jayer is light brownish gray, is slightly 
vesicular in the u pee part, and is massive breaking readily 
to single grain. ‘The subsoil is similar to the surface layer 
in color, consistence, and structure. 

These soils produce a small amount of forage for live- 
stock. They are generally so gravelly and coarse textured 
that they cannot be used economically for irrigated crops. 
Some areas are sources of sand and gravel used for con- 
struction. 

Bluewing gravelly loamy coarse sand, 2 to 8 percent 
slopes (BgC).—This soil lies on alluvial fans and occurs 
in areas that extend immediately southwestward from the 
junction of U.S. Highway No. 40 and Lower Valley road. 

Representative profile: 

0 to 5G inches, light brownish-gray gravelly loamy coarse sand; 
massive (structureless) ; soft when dry and very. friable when 
moist; very strongly calcareous. 

The amount of gravel in this soil ranges from 40-to 70 
percent. The pebbles are mostly Jess than 114 inches 
across, and there are a few cobblestones in places (fig. 2). 
The profile is moderately calcareous to very: strongly 
calcareous. 

This excessively drained soil has slow runoff, very rapid 
permeability, and low available water capacity. It is low 
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Map Soil Area | extent Map Soil Area |Extent 
symbol symbol 

leres Percent Acres | Percent 
Bec Bluewing gravelly loamy coarse sand, Ha Humboldt silt loam_..---. 2-2. 22 2, 141 2.8 
2 to 8 percent slopes.._..-.-_.----.-- 98 0.1 }) Hb Humboldt silt loam, drained_...___...- 90 ok 

BIC, Bluewing .gravelly fine sandy loam, He Humboldt silt loam, slightly saline- 
2 to 8 percent slopes___._--.----.---- 122 2 alkalic goede cscs Peels ee ers 975 1.3 

BtB Bluewing very gravelly loam, over tufa, Hd Humboldt silt loam, strongly saline- 
0 to 4 percent slopes.___-_---__--_-- 563 .8 MkAlizes.08 sed eee te eect sh EOlT 1.4 


See footnote at end of table, 
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Taste 1.—Approwimate acreage and proportionate extent of the soils—Continued 
eee 


Soil 


Humboldt silt loam, drained, strongly 
saline-alkali_..2------- 222 ek 
Humboldt silt loam, moderately coarse 
substratum..._------------.----..- 
Humboldt silt loam, moderately coarse 
__ substratum, slightly saline-alkali-_-_-__ 
Humboldt silt loam, moderately coarse 
substratum, strongly saline-alkali- -~_ 
Humboldt silt loam, moderately deep 
OVE? Claye--2 so a.c.58ee es ee seks cd 
Humboldt silt loam, moderately deep 
over clay, drained..---._...------.- 
Humboldt silt loam, moderately deep 
over clay, slightly saline-alkali___-.-. 
Humboldt silt loam, moderately deep 
over clay, strongly saline-alkali_.____ 
Humboldt silt loam, shallow over clay_- 
Humboldt silt loam, shallow over clay, 
Crained o..22 23 aoe ns ea 
Humboldt silt loam, shallow over clay, 
slightly salinc-alkali_-_--.-.-.-.----2- 
Humboldt silt loam, shallow over clay, 
strongly saline-alkali---_.---_----.- 
Humboldt silty clay 
Humboldt silty clay, drained. _________ 
Humboldt silty clay, slightly saline- 
ALK Ai core ett pe wend lien alee ciate ook 
Humboldt silty clay, strongly saline- 
alkalis iecta ofc saueae bo toate ae oe! 
Humboldt silty clay, moderately deep 
over clay 
Humboldt silty clay, moderately deep 
over clay, slightly saline-alkali.__--_- 
Humboldt silty clay, shallow over clay. 
Humboldt silty clay, shallow over clay, 
slightly saline-alkali__.....220-2-22- 
Humboldt silty clay, shallow over clay, 
strongly saline-alkaline_..... 2-2 -- 
Kodak loamy fine sand, moderately 
BOOP we ek A ae ety so ee ee 
Lahontan fine sandy loam, sandy vari- 
ant, strongly saline-alkali_.._..-.-.- 
Lahontan silt loam, strongly saline- 
alkalines. soot ioe ee a ade od 
Lahontan silty clay loam, strongly 
saline-alkali_____..---.---_------.- 
Lovelock silt loam, drained._._-.-.-._- 
Lovelock silt loam, slightly saline. .-__. 
Lovelock silt loam, strongly saline_____- 
Lovelock silt loam, hummocky, strongly 
SAlINC@s 225 Gout eS ee ed 
Lovelock silt loam, occasionally flooded, 
strongly salinc.__-.-.-.-_---------- 
Lovelock silt eam, 
strongly saline._.-.-.-------_-.---. 
Lovelock silt loam, moderately ‘deep 
over clay, drained...--.-.-.-.-.--.. 
Lovelock silt loam, moderately deep 
over clay, drained, slightly saline -. _- 
Lovelock silt loam, shallow over clay, 
drained 
Lovelock silt loam, shallow over clay, 
strongly saline...-.---.-----.----.. 
Lovelock silt loam, hummocky, shallow 
over clay, strongly saline.... 2. 22-2. 
Mazuma fine sandy loam, strongly 
salinc-alkali, 0 to 2 percent slopes --_- 
Mazuma fine sandy loam, over clay, 
strongly saline-alkali, 0 to 2 percent 
SlOpCSssse cece acy uc esse essen Beas 
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Map 
symbol 


Soil 


Mazuma fine sandy loam, over gravel, 
4 to 8 percent slopes.--.---.-------- 
Ocala loam, strongly saline-alkali_..- —- 
Placeritos loam_._----------_----.--- 
Placeritos loam, drained..-.-...--__-- 
Placeritos loam, slightly saline-alkali-__- 
Placeritos loam, strongly saline-alkali-__- 
Placeritos loam, drained, strongly 
salinc-alkali-_-...-.---------------- 
Placcritos loam, over clay, drained, 
strongly saline-alkali....-..-.------ 
Placeritos loam, over silty clay loam, 
slightly saline-alkali___.--_...__.--- 
Placeritos loam, over silty clay loam, 


drained, strongly saline-alkali__..--_ [ 


Placeritos loam, over sand___.___..--- 
Placeritos loam, over sand, slightly 
saline-alkali__-_.._..------.-------- 
Placeritos loam, over sand, strongly 
 saline-alkali_.__.2._------- eee 
Placeritos loam, 
saline-alkali________...---_ eee 
Quincy fine sand, 0 to 15 percent slopes _ 
Quincy fine sand, over silty clay loam, 
0 to 2 percent slopes___----_-------- 
Ryepatch silty clay._-_..---.-------- 
Ryepatch silty clay, drained_._-__.---- 
Ryepatch silty clay, slightly saline- 
alkalizoonc cose eLesedeteodene saee 
Ryepatch silty clay loam._.--.-_------ 
Ryepatch silty clay loam, drained__-.. -- 


Ryepatch silty clay loam, slightly 
saline-alkali_..__.--.--------------- 
Ryepatch silty clay loam, strongly 


salinc-alkali.....-------.-_.-------+- 


Sonoma silt loam, drained.......-_---- 
Sonoma silt loam, slightly saline-alkali_. 
Sonoma silt loam, strongly saline-alkali_ 
Sonoma silt loam, drained, strongly 
saline-alkali__.._-.-------.-------- 
Sonoma silt loam, over clay, slightly 
saline-alkali..-...----------------- 
Sonoma silt loam, over clay, strongly 
saline-alkali__._._.-.-------------- 
Sonoma silty clay loam_-_------------ 
Sonoma silty clay loam, drained___---- 
Sonoma silty clay loam, slightly saline- 
Mk alive ete an cee ee ee at tae 
Sonoma silty clay loam, strongly salinc- 
alkalies jc ce loceeesse et aneuo esses 
Toulon very gravelly loam, 0 to 4 
percent slopes. _ _ 
Toy silty clay, strongly saline-alkali-__.. 
Toy silty clay loam, strongly saline- 
alkaliztec eee ace ee 
Unionville very rocky coarse sandy 
loam, 4 to 8 percent slopes_.—_-.---- 
Woolsey gravelly fine sandy loam, 2 to 
8 percent slopes_-..__-.-.-_-...----- 
Humboldt Lake__..-----.__------ 
Humboldt River_..----.--.------ 
Outcrops..--..-.-.-------------- 
Playasshev esos oe ew eee 
Sloughss-s:cuneseedecesewsceesae 
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sand, and cobbles. 


in fertility and has a very thick root zone. The erosion 
hazard is slight. is ates 

Use and management.—Nearly all of this soil is in range, 
but the vegetation is too sparse and stunted to provide 
much forage for livestock. The soil is a good source of 
sand and gravel used in construction. It is good to ex- 
cellent as subgrade material, good as subbase material, and 
fair to good as base material. (Capability unit VIIs-4; 
nonirrigated; Desert Uplands range site) 

Bluewing gravelly fine sandy loam, 2 to 8 percent 
slopes ({BIC).—This soil has a finer textured surface layer 
than Bluewing gravelly loamy coarse sand, 2 to 8 percent 
slopes. Included with this soil, in the northwestern cor- 
ner of the survey area, is a small area that has relief simi- 
lar to that of Toulon soils. The subsoil and the sub- 
stratum of the included areas are more than 80 percent 
gravel that is made up of pebbles about 1 inch across and 
essentially the same size. 

Use and management.—This soil is used and managed in 
much the same way as Bluewing gravelly loamy coarse 
sand, 2 to 8 percent slopes. For use in construction, the 
surface layer is fair to good as subgrade and subbase mate- 
rial and is poor as base material. (Capability unit VIIs- 
4, nonirrigated; Desert Uplands range site) 

Bluewing very gravelly loam, over tufa, 0 to 4 per- 
cent slopes (Bt8)—This soil occurs along the western edge 
of the Area, almost due west of the town of Lovelock. It 
is similar to Bluewing gravelly loamy coarse sand, 2 to 8 
percent slopes, but in most places it is underlain by uncon- 
formable tufa at a depth of 15 to 26 inches. The surface 
is covered by waterworn pebbles that form an erosion pave- 
ment normally lacking on other Bluewing soils. 

In a few places the tufa is lacking, and the unconform- 
able substratum consists of material weakly cemented by 
lime. 

This excessively drained soil is low in natural fertility. 
Tt has very slow runoff, very rapid permeability, and very 
low available water capacity. The root zone is 10 to 20 
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inches thick. Because of runoff from higher lying soils, 
there isa slight hazard of erosion. 

Use and management— All of this soil is in range that 
provides little forage for livestock. The soil is not suitable 
for irrigation. (Capability unit VIIs4, nonirrigated; 
Desert Uplands range site) 


Humboldt Series 


In the Humboldt series are imperfectly drained, some- 
what stratified, moderately fine textured and fine textured 
soils that developed in sediments deposited along streams 
and in shallow lakes, The sediments were derived from 
limestone, basalt, tuff, reworked lacustrine deposits, and 
other material. These soils are on nearly level flood plains 
and deltas and occur principally with Ryepatch and 
Sonoma soils. 

In their natural condition, the Humboldt sotls were 
poorly drained, were flooded every year, and had a dense 
cover of grasses and sedges. The drainage has been im- 
proved, but now the soils are affected by salts and alkali. 
The present vegetation is greasewood, saltbush, saltgrass, 
and creeping wildrye, all of which vary in density from 
place to place. 

Humboldt soils ave generally very deep and calcareous 
throughout. The surface layer is gray and hard and has 
subangular blocky structure. The upper subsoil is light 
gray to gray, very hard, somewhat stratified, and sub- 
angular blocky in structure. The lower subsoil is light 
greenish gray, subangular blocky, mottled, and hard. The 
substratum is light eray to white, soft to hard, and strati- 


-fied; it has subangular blocky structure or is massive. In.. 


the upper part of the substratum there are few to common 
iron mottles and organic stains. In some places soluble 
salts and alkali occur in the surface layer, the subsoil, or 
the substratum, but the amount depends on the adequacy 
of drainage and the degree of reclamation. 

Most areas of Humboldt soils are irrigated and used for 
all crops grown locally. A few areas are too high for 
gravity irrigation, and a small acreage is occupied by the 
town of Lovelock. The soils are well suited to lawns, 
flowers, ornamental shrubs, and orchard and shade trees. 
However, plants that are sensitive to lime-induced chlorosis 


‘must be treated with iron chelates or ferric sulfate. 


Humboldt silty clay (Hr)— Large areas of this soil occur 
in the areas extending northward and southward from 
Lovelock. 

Representative profile: 


0 to 14 inches, gray silty clay, black when moist; subangular 
blocky structure; hard when dry and firm when moist; 
slightly calcareous. 

14 to 24 inches, light-gray to gray silty clay loam to silty clay, 
very dark grayish brown to very dark gray when moist; 
subangular blocky structure; very hard when dry and firm 
when moist; slightly calcareous. 

24 to 33 inches, light greenish-gray clay, dark greenish gray 
when moist; mottled; subangular blocky structure; very 
hard when dry and firm when moist; slightly calcareous. 

383 to 61 inches, light-gray to white, stratified silty clay and 
silt loam; subangular blocky structure to massive: hard to 
soft when dry, firm to very friable when moist; slightly 
ecaleareous. 


In cultivated areas that have been leveled, the surface 
layer ranges from 10 to 24 inches in thickness. Stratifica- 
tion occurs in all horizons but not in an orderly sequence of 
texture or thickness. The content of lime varies from low 
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to high throughout the profile. In many places the sub- 
stratum contains lime concretions that are few or common, 
fine, and firm or very firm. In some places few to common 
fragments of the shells of fresh-water mollusks are in the 
subsoil or substratum. ~During the peak of the irrigation 
season, the water table is within 4 to 6 feet of the surface. 
In places a slight concentration of salts and alkali has 
accumulated in the substratum through evaporation of 
ground water or leaching from the surface layer. 

This imperfectly drained soil has very slow runoff, 
moderately slow permeability and high available water 
capacity. It is high in natural fertility and has a very 
deep root zone. The erosion hazard is slight. 

Use and management.—This soil is irrigated and is used 
for alfalfa grown in rotation with small grain or pasture 
or at times with a row crop. When a normal seasonal 
supply of water is forecast, corn for silage can safely be 
substituted for small grain in the rotation. Sugar beets 
have been grown, but with little success because of disease 
and_insufhicient water. The soil is also used for small 
gardens, 

This soil is highly productive. Crops generally respond 
well to additions of nitrogen alone or to nitrogen and 
phosphate together. However, the response of alfalfa to 
added phosphate is variable. Applying barnyard manure 
and returning crop residue to the soil help to maintain 
good tilth anda high rate of water intake. 

As a rule, this soil should be plowed as little as possible 
and only when the moisture content is below field capacity. 
If worked when too wet, the soil generally will not scour a 
plow. Determining the best time for plowing is often 
difficult, however, because the strata that make up the 
surface layer are so variable in texture. 

The leaves of plants grown on this soil may turn yellow. 
The yellowing is a symptom of lime-induced chlorosis 
and indicates that the soil contains so much lime that 
the plants cannot obtain enough iron for normal growth. 
Lime-induced chlorosis is most prevalent in flowers, orna- 
mental shrubs, orchard crops, ‘and shade trees. Some 
crops, such as alfalfa and corn, are affected but not con- 
sistently. Chlorosis can be corrected by applying iron 
chelates or ferric sulfate. 

Except for a heavy irrigation once a year to remove 
excess salts, careful use of irrigation water is necessary on 
this soil. Excessive irrigation can build up the water 
table and increase the salt content of the soil. Artificial 
drainage is needed to keep the water table at a safe level 
during irrigation, to dispose of soluble salts removed in 
leaching, and to reduce the amount of saltg and alkali in 
the soil. (Capability unit IIw-5, irrigated) 

Humboldt silt loam (Ha).—This soil is similar to Hum- 
boldé silty clay but has a silt loam surface layer that is 9 to 
16 inches thick. In addition its rate of water intake is 
more rapid. 

Use and management—This soil is used in much the 
same way as Humboldt silty clay. It is easier to cultivate 
than that soil and scours tillage implements more readily. 
(Capability unit [Iw-, irrigated) 

Humboldt silt loam, drained (Hb)—This soil is essen- 
tially the same as Humboldt silty clay but hasa silt loam 
surface layer that is 9 to 16 inches thick. Also, the water 
table is lower, and the subsoil and substratum generally 
are free of excess salts and alkali. The water table is 
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Figure 3—Profile of Humboldt silt loam, strongly saline-alkali. 

The dry surface layer is 1 foot thick and is flocculated because the 

concentration of salts is high. The moist subsoil is 2 feet thick 
and overlies a glazed substratum. 


6 to 9 feet below the surface during the peak of the irriga- 
tion season. 

Use and management—This soil is used and managed in 
much the same way as Humboldt silty clay. Care is 
needed in irrigating to avoid raising the water table. 
(Capability unit TIw-2, irrigated) 

Humboldt silt loam, slightly saline-alkali (Hc).—This 
soil is similar to Humboldt silty clay but has a silt loam 
surface layer 9 to 16 inches thick and is slightly affected by 
salts and alkali, In some places the subsoil and substra- 
tum are moderately to strongly affected. Where this has 
occurred, the intake of water has been reduced. 

Use and management.—This soil is used for all salt- 
and alkali-tolerant crops grown in the Area. 

Large amounts of irrigation water are required to leach 
the soluble salts from the surface layer and subsoil. Deep 
wetting is impossible, however, in areas that contain mod- 
erate to strong concentrations of salts and alkali, until the 
harmful effects of sodium are removed. Applying eypsum 
or sulfur changes alkali to soluble salts and makes the 
soil more permeable to water and roots. Artificial drain- 
age is neecled to lower the water table and carry away the 
water used in leaching. (Capability unit IIw-6, irri- 
gated) Y 

Humboldt silt loam, strongly saline-alkali (Hd) —The 
surface layer of this soil 1s 9 to 16 inches thick. It is 
coarser textured. than that of Humboldt silty clay and is 
strongly affected by salts and alkali (fig. 8). The excess 
salts and alkali have been concentrated in the surface layer 
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by the action of plants and by the rise and evaporation of 
ground water containing soluble salts, The vegetation 
is greasewood and saltbush and an understory of salt- 
grass, creeping wildrye, and scattered alkali sacaton. 
These plants cover 10 to 20 percent of the soil surface, 
depending on the amount of salts and alkali present and 
the height-of the water table. 

Use and management.—Some of this soil is in range, 
but its use is limited. The rest is used for farmsteads, 
feedlots, and stackyards, or is idle. Irrigation water is 
not now available. 

Reclaiming this soil is feasible if more irrigation water 
is made available. Management would be abont the same 
as that for capability unit IIw-6. Among the practices 
needed are land leveling, constructing irrigation dlitches, 
and providing adequate drainage. While improvement is 
underway, it would probably be best to plant only the 
crops that are highly salt and alkali tolerant, (Capability 
unit VIIw-6, nonirrigated; Alkali Flats range site) 

Humboldt silt loam, drained, strongly saline-alkali 
(He).—This soil occurs as high-lying bodies or mounds in 
irrigated areas. It is essentially the same as Humboldt 
silty clay but has a silt loam surface layer 12 to 18 inches 
thick, and it contains strong concentrations of salts and 
alkali. The water table is at a depth of 8 to 12 feet. The 
plants are mainly greasewood and saltbush, but there is 
also: a little saltgrass and creeping wildrye. Vegetation. 
covers 10 to 20 percent of the soil surface, depending on 
the amount of salts and alkali in the sorl. 

Tse and management—This soil is too high for gravity 
irrigation. Some of the acreage is used for range and for 
farmsteads, feedlots, and stackyards. The rest is idle. 
(Capability unit VIIs-6, nonirrigated; Alkali Flats range 
site 

ambolat silty clay, drained (Hs]|—Excess water is 
removed from this soil through artificial drainage. Con- 
sequently, the water table is lowered to a depth of 6 to 9 
feet during the peak of the irrigation season, and an 
accumulation of salts in the subsoil and substratum is pre- 
vented. Otherwise, this soil is similar to Humboldt silty 
clay. 

Use and management—This soil is used in about the 
same way as Humboldt silty clay. By irrigating carefully 
and maintaining drain ditches periodically, the water table 
can be kept from rising. (Capability unit IIw-5, irri- 
gated 
5 Hvaboldt silty clay, slightly saline-alkali (Ht)—-This 
soil is similar to Humboldt silty clay but is slightly saline- 
alkali affected. As a result, the rate of water intake is 
somewhat reduced. In some areas the substratum con- 
tains moderate to strong concentrations of salts and alkali 
that cause it to be nearly impervious to water and roots. 

Use and management.—This soil is used for all locally 
grown irrigated crops that tolerate slight amounts of salts 
and alkali. 

Applying manure and turning under crop residue im- 
prove tilth and increase the water intake rate. Deep 
leaching and applying gypsum or sulfur help reclaim the 
saline-alkali areas, improve water intake, and increase 
permeability. In addition, adequate drainage is needed to 
lower the water table and carry away the excess salts that 
are leached from the soil. (Capability umt IIIw-56, 
irrigated ) 


Humboldt silty clay, strongly saline-alkali (Hu).— 
This soil is similar to Humboldt silty clay except that it is 
strongly affected by salts ‘and alkali that accumulate in 
the surface layer through the rise and evaporation of 
saline ground water. The vegetation is dominantly 
greasewood and saltbush, and there is an understory of 
saltgrass, creeping wildrye, and some alkali sacaton. The 
density of the plants ranges from 10 to 20 percent, depend- 
ing on the amount of salts and alkah in the soil and the 
level of the water table. 

Use and management—This soil is idle or is used for 
limited livestock grazing, or for farmsteads, stackyards, or 
feedlots. Water for irrigation is not now available. 

If move water is made available, this soil can be re- 
claimed, cultivated, and managed like the soils in capa- 
bility unit I[Iw-56. Preparing the soil for irrigation 
requires land leveling, constructing irrigation ditches, and 
installing drains. Only the most salt- and alkali-tolerant 
crops should be grown during the reclamation period. 
(Capability unit VIIw-6, nonirrigated; Alkali Flats 
range site) 

Humboldt silt loam, moderately coarse substratum, 
slightly saline-alkali (Hg).—This soil is in scattered areas 
throughout Upper and Lower Valleys. It lies in narrow 
drainageways and old slough channels that dissect other 
Humboldt soils and Ryepatch soils. It is similar to 
Humboldt silty clay but has a silt loam surface layer that 
is 9 to 16 inches thick. A moderately coarse textured 
substratum begins at an average depth of 29 inches, 

The depth to the substratum ranges from 14 to 36 
inches. The substratum varies widely in texture as a 
result of stratification. It is dominantly sand in Upper 
Valley and fine sandy loam or loamy fine sand in Lower 
Valley, but it ranges from silt loam, which occurs in thin 
strata, to coarse sand. The water table is generally 3 to 5 
feet, below the surface, though the level differs widely from 
place to place because of differences in irrigation, and 
drainage. The water table is higher and fluctuates Jess 
in areas that are crossed by unlined ditches and canals 
than in other areas. 

The natural drainage of this soil is imperfect. Run- 
off is very slow. Permeability is moderately slow in the 
surface layer and the subsoil] and generally 1s moderately 
rapid in the substratum. The available water capacity 
and natural fertility are high. The soil has a very deep 
root zone. Tirosion is a slight hazard. A slight concen- 
tration of excess salts and alkali generally occurs above the 
water table. Ordinarily, the concentration is strongest 
just above the capillary fringe of the water table. 

Use and management.—tThis soil occurs in small areas 
that are used and managed like the surrounding soils. 
For this reason, crops grown in these areas are commonly 
underirrigated because this soil is somewhat lower in avail- 
able water capacity than the adjacent soils. 

This is an important soil in areas that require artificial 
drainage. The porous substratum acts as an aquifer; it 
receives water from adjoining soils and transmits it 
readily. For fields in which the soil occurs, irrigation 
systems should be designed so that drains intercept the 
substratum. Irrigation ditches built in areas of this soil 
should be lined to prevent excessive seepage losses. 
(Capability unit ITw-6, irrigated) 

Humboldt silt loam, moderately coarse substratum 
(Hf}—This soil lacks excess salts and alkali in the surface 


LOVELOCK AREA, NEVADA 9 


layer, but in other respects it is similar to Humboldt silt 
loam, moderately coarse substratum, slightly saline- 
alkali. The water table generally occurs at a depth of 
4 to 5 feet, and the water moves through the soil laterally, 
or nearly so. Asa result, the soil is kept free of the harm- 
ful effects of soluble salts. 

_ Use and management.—This soil is in small bodies and 
is used and managed the same way as adjacent soils. 
(Capability unit IIw-, irrigated ) 

Humboldt silt loam, moderately coarse substratum, 
strongly saline-alkali (Hh)—This soil is essentially the 
same as Humboldt silt loam, moderately coarse substra- 
tum, slightly saline-alkali, but the surface layer is 
strongly affected by salts and alkali that are concentra- 
ted by the capillary rise and the evaporation of saline 
ground water. In irrigated areas, the water table 
fluctuates between depths of 3 and 4 feet during the peak 
of the irrigation season. 

Use and management.—If this soil is reclaimed, it can 
be used and managed in about the same way as Humboldt 
silt loam, moderately coarse substratum, slightly saline- 
alkali. The water table can be lowered by artificial drains, 
which also remove excess water from. surrounding soils. 
Deep leaching and applying of gypsum or sulfur are 
needed to reduce the concentration of salts and alkali. 
(Capability unit VITw-6, nonirrigated; Alkali Flats 
range site) 

Humboldt silty clay, moderately deep over clay 
(Hv)—This soil occurs throughout the central part of 
Lower Valley, in the area of transition between Humboldt 
and Ryepatch soils. It is similar to Humboldt silty clay, 
except that it overlies slowly permeable clay at a depth of 
24 to 36 inches. The clay layer has a clay content of more 
than 55 percent and is strong in structure. 

In some places the soil is stratified in the surface layer 
and subsoil. The surface layer ranges from 12 to 21 inches 
in thickness. During the peak of the irrigation season, the 
water table rises to within 4 to 6 feet of the surface. Small 
amounts of salts and alkali are deposited just above the 
water table. 

This imperfectly drained soil has very slow runoff. 
Permeability is moderately slow in the surface layer and 
upper subsoil and is slow in the clay substratum. The 
available water capacity and the natural fertility are high. 
Roots penetrate deeply. The erosion hazard is only slight. 

Use and management —This soil is used for the same 
crops as Hnmboldt silty clay. 

The slow permeability of the clay substratum should be 
taken into account when designing an irrigation system for 
this soil and when irrigating fields in which it occurs. 
Excessive irvigation causes a temporary perched water 
table that injures the roots and shortens the life of alfalfa 
and other deep-rooted crops. Once it builds up, a perched 
water table is not readily removed by drainage. (Capa- 
bility unit IIw_35, irrigated) 

Humboldt silt loam, moderately deep over clay, 
drained (Hk) —This soil is similar to Humboldt silty clay, 
moderately deep over clay, but it has a silt loam surface 
layer that is 12 to 18 inches thick. In addition, the water 
intake rate is more rapid, drainage is better, and excess 
salts and alkali are generally lacking. A few places are 
suline-alkali affected below a depth of 48 inches. Be- 
cause the soil is artificially drained, the water table is 


lowered to a depth of 6 to 9 feet during the peak of the 
irrigation season. 

Use and management—This soil is used in about the 
same way as Humboldt silty clay, moderately deep over 
clay. Care in irrigation is necessary to avoid building up 
a perched water table that may shorten the life of alfalfa 
stands. Unless drains are cleaned and maintained period- 
ically, the water table will probably rise again. (Capa- 
bility unit IIw-8, irrigated) 

Humboldt silt loam, moderately deep over clay (Hi). — 
This soil is similar to Humboldt silty clay, moderately deep 
over clay, except that it has a silt loam surface layer that is 
12 to 18 inches thick and a more rapid rate of water intake. 
In places the soil contains slight concentrations of salts 
and alkali at a depth of about 8 feet. 

Use and management.—This soil is used and managed 
in about the same way as is Humboldt silty clay, mod- 
erately deep over clay. Care in irrigating is essential to 
avoid the buildup of a perched water table that can short- 
en the life of alfalfa stands. (Capability unit IIw-3, 
irrigated) 

Humboldt silt loam, moderately deep over clay, 
slightly saline-alkali (HI)—This soil has a silt loam sur- 
face layer 12 to 18 inches thick, and it generally contains 
salts and alkali throughout the profile. In other respects 
it is similar to Humboldt silty clay, moderately deep over 
clay. Ina few areas, mainly old sloughs or channels, the 
clay layer contains moderate to strong concentrations of 
salts and alkali that reduce permeability and hinder pene- 
tration of roots. In these areas, crops show evidence of 
injury during prolonged dry periods. 

Use and management.—The soil is used for all crops 
grown locally that are salt and alkali tolerant. 

Soil tilth and the intake of water are likely to be im- 
proved by applying manure and turning under crop resi- 
due. Salts and alkali can be removed by deep leaching and 
applications of gypsum or sulfur. Unless care is taken 
in irrigation, a perched water table may build up over the 
clay layer. Perched water injures the roots and shortens 
the life of alfalfa and other deep-rooted crops. Adequate 
drainage is required to leach out the salts and to lower the 
level of the ground water. (Capability unit TITw-36, 
irrigated) 
Humboldt silt loam, moderately deep over clay, 
strongly saline-alkali (Hm)—This soil is similar to Hum- 
boldt silty clay, moderately deep over clay. The surface 
layer, however, is coarser textured, slightly thinner, and 
strongly saline-alkali. It is 12 to18inches thick. The ex- 
cess salts and alkali accumulated at and near the soil sur- 
face when saline ground water rose and evaporated. The 
vegetation is a dense stand of greasewood and salibush and 
an understory of saltgrass and creeping wildrye. The 
plants cover 10 to 20 percent of the surface, depending on 
the amount of salts and alkali in the soil and the level of 
the water table. 

Use and management.—Part of the acreage of this soil 
is in range that 1s used for limited grazing. The rest is 
used for stackyards, farmsteads, and feedlots, or is idle. 
Water for irrigation is not available. 

This soil can be reclaimed, leveled and irrigated if water 
is made available and if adequate drainage is provided. 
Management would be about the same as that for the soils 
in capability unit ITIw-86. Only the crops most tolerant 
of salts and alkali should be grown during reclamation. 
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(Capability unit VIIw-6, nonirrigated; Alkali Flats range 
site 

Pavaide silty clay, moderately deep over clay, 
slightly saline-alkali (Hw)|—This soil is slightly saline- 
alkali, generally throughout the profile. In some places 
the clay layer contains moderate to large amounts of salts 
and alkali that reduce permeability and hinder penetration 
of roots. Otherwise, this soil is similar to Humboldt silty 
clay, moderately deep over clay. 

Use and management—This soil is used for all salt- and 
alkali-tolerant crops grown locally. 

Applying manure and turning under crop residue in- 
crease the intake of water and improve the tilth of this 
soil. Deep leaching, applications of gypsum or sulfur, and 
artificial drainage are needed to reduce the concentration 
of salts and alkali and to remove excess water. As the 
alkali content is lowered, water intake and permeability 
are likely to increase. Irrigation must be done with care, 
however, because the underlying clay Jayers will remain 
slowly permeable after the soil is fully reclaimed. (Capa- 
bility unit ITI w-356, irrigated) 

Humboldt silty clay, shallow over clay (Hx).—This 
soil occupies the transitional area between Humboldt and 
Ryepatch soils throughout the central part of Lower Val- 
ley. It is similar to Humboldt silty clay, except that 1t 
is underlain, ata depth of 14. to 24. inches, by slowly perme- 
able clay that resembles a Ryepatch soil. The clay has 
strong structure and has a clay content of more than 55 
percent. 

Strata of silty clay loam and clay occur in the surface 
layer but are not in an orderly sequence of texture or thick- 
ness. In most places the subsoil is a clay layer that. is 
slightly affected by salts and alkali and is mottled in many 
ways, though the only coarse mottles are lime splotches. 
The soil is moderately or strongly calcareous. In the clay 
layer are a few, very hard, lime concretions that are fine 
or very fine in size. . 

This soil is imperfectly drained. Runoff is very slow. 
Permeability is moderately slow in the surface layer and is 
slow in the clay layer. The soil has a moderate available 
water capacity, is high in natural fertility, and has a deep 
root zone. Tt is affected by a high water table that: rises 
to within 4 to 6 feet of the surface during the peak of the 
irrigation season. The erosion hazard is slight. 

Use and management —This soil is used and managed in 
about the same way as Humboldt silty clay. Because the 
clay layer is slowly permeable, it should be taken into 
account when designing irrigation systems and when irri- 
gating fields in which this soil occurs. Excessive use of 
water can easily waterlog this soil, form a perched water 
table, and injure the roots of crops. Excess water that 
accumulates in this way is difficult to remove through 
drainage. (Capability unit IIw-35, irrigated) 

Humboldt silt loam, shallow over clay, drained 
(Ho)—This soil is much like Humboldt silty clay, shallow 
over clay, but it hasa silt loam surface layer 12 to 20 inches 
thick. 
water and is better drained. Most of the excess water is 
removed through drains that lower the water table to a 
depth of 6 to 9 feet during the peak of the irrigation 
season. Generally, the soil is free of excess salts and al- 
kali, but at a depth below 48 inches it may be saline-alkali 
in a few places. 


Tn addition, this soi] has a more rapid intake of 


Use and management.—This soil is used and managed in 
about the same way as Humboldt silty clay, shallow over 
clay, but it requires more care in irrigation because water 
enters the surface layer more rapidly. Drain ditches re- 
quire cleaning periodically. If they are allowed to choke 
up with weeds and sediment, the water table is likely to rise 
again. (Capability unit IIw-3, irrigated) 

Humboldt silt loam, shallow over elay (Hn).—This soil 
is similar to Humboldt silty clay, shallow over clay, but the 
silt loam surface layer is only 12 to 20 inches thick, and the 
intake of water is more rapid. 

Use and management.—This soil is used ancl managed 
in about the same way as Humboldt silty clay, shallow over 
clay. It needs more care in irrigation, however, because 
the water enters the soil more rapidly and increases the 
risk of waterlogging. (Capability unit IIw-8, irrigated) 

Humboldt silt loam, shallow over clay, slightly 
saline-alkali (Hp)—This soil is similar to Humboldt silty 
clay, shallow over clay, but it has a silt loam surface layer 
that is 12 to 20 inches thick. Also, it isslightly affected by 
salts and alkali, generally throughout the profile. Insome 
places the clay layer contains moderate to strong concentra- 
tions of salts and alkali that reduce permeability in that 
part of the soil and restrict the penetration of roots. 

Use and management—This soil is used for locally 
grown crops that are tolerant of salts and alkali. 

Turning under crop residue and applying manure in- 
crease the intake of water and improve titlth. Deep 
leaching and applications of gypsum or sulfur remove 
salts and alkali, if the soil is adequately drained. Careful 
irrigation is necessary to prevent the accumulation of 
perched water just above the clay layer. Perched water 
can damage deep-rooted crops and shorten their life. 
(Capability unit TIIw-236, irrigated) 

Humboldt silt loam, shallow over clay, strongly 
saline-alkali (Hq).—This soil is similar to Humboldt silty 
clay, shallow over clay. The surface layer, however, is silt 
loam and is only 12 to 20 inches thick. The soil contains 
large amounts of salts and alkali that concentrate when 
ground water containing dissolved salts moves upward 
into the surface layer and evaporates. The vegetation is 
a dense stand of greasewood and saltbush, and there is an 
understory of saltgrass, creeping wildrye, alkali sacaton, 
and bassia. Plants cover 10 to 20 percent of the soil sur- 
face, depending on the height of the water table and the 
amount of salts and alkali. 

Use and management.—Some areas of this soil are in 
range, but their use for grazing is limited. The remain- 
ing acreage is used for farmsteads, stackyards, and feed- 
lots, or is idle. Water for irrigation is not now available. 

If water becomes available, this soil can be reclaimed and 
improved for irrigation. Among the measures needed are 
leveling, constructing irrigation ditches, and furnishing 
adequate drainage. After improvement, the soil would 
be managed in about the same way as the soils in capabil- 
ity unit IIw-36. While reclamation is under way, only 
the crops most tolerant of salts and alkali should be 
grown. (Capability unit VIIw-6, nonirrigated; Alkali 
Flats range site) 

Humboldt silty clay, shallow over clay, slightly 
saline-alkali (Hy)—This soil is slightly affected by salts 
and alkali, generally to the depth of the water table. In 
some places the clay layer is moderately affected and, con- 
sequently, is very slowly permeable to water and roots. 
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Otherwise, this soil is similar to Humboldt silty clay, shal- 
low over clay. 

Use and management.—This soil is used for locally 
grown. crops that are tolerant of salts and alkali. 

Tilth can be improved and the intake of water increased 
by adding manure and crop residue to the soil. Soluble 
salts and alkali can be removed by following the applica- 
tion of gypsum or sulfur with leaching. Adequate drain- 
age is needed to remove excess water and thereby lower 
the water table. Careful irrigation is necessary to avoid 
a perched water table that may injure deep-rooted crops. 
(Capability unit I[Tw-356, irrigated) 

Humboldt silty clay, shallow over clay, strongly 
saline-alkali (Hz).—This soil is strongly affected by salts 
and alkali that are accumulated by the capillary rise and 
the evaporation of ground water that containg dissolved 
salts. Otherwise, the soil is similar to Humboldt silty clay, 
shallow over clay. Greasewood and saltbush dominate 
in the vegetation. The understory consists of saltgrass, 
creeping wildrye, and alkali sacaton. These plants cover 
10 to 20 percent of the surface, depending on the content 
of salts and alkali and the height of the water table. 

Use and management—Some areas of this soil are in 
range, but their use for grazing is limited, The remaining 
acreage is used for farmsteads, stackyards, and feedlots, 
or isidle. Irrigation water is not now available. 

If water becomes available, this soil can be reclaimed, 
prepared for irrigation, and managed like the soils in 
capability unit [ITw-356. Among the measures needed for 
improvement are leveling, constructing irrigation ditches, 
and providing adequate drainage. Until the soil is fully 
reclaimed, the only suitable crops are those that are highly 
tolerant of salts and alkali. (Capability unit VITw-6; 
Alkali Flats range site) 


Kodak Series 


The Kodak series consists of imperfectly drained, mod- 
erately coarse textured and medium-textured soils that 
developed in eolian material blown from nearby Lovelock 
soils, and blown from beaches, marshes, and lake and 
stream deposits near the edge of Humboldt Lake. The 
material was deposited on the surface of Lovelock soils and 
is moderately deep or deep. Kodak soils are in the south- 
western part of Lower Valley adjacent to Humboldt Lake. 
The vegetation consists of a moderately dense stand of 
heliotrope and suaeda, and there are scattered greasewood 
plants and patches of saltgrass. The plants cover 10 to 
20 percent of the surface. 

These soils are strongly calcareous and contain many 
fragments of shells from fresh-water mollusks. The sur- 
face layer is gray, is soft to slightly hard, and has a platy 
structure or 1s massive. The subsoil is similar to the sur- 
face layer, is soft to slightly hard, and is massive. The 
underlying material is gray, slightly hard, and massive. 

Kodak loamy fine sand, moderately deep (Ko).—This 
soil occurs in the southwestern corner of the Area, where 
the Humboldt River flows into Humboldt Lake. In years 
of abnormally high runoff, it is occasionally flooded for 
long periods when the lake rises and expands. It occupies 
low, broad mounds that were deposited by wind on Love- 
lock soils. The surface Jayer is strongly saline and alkali. 


A water table is generally within 4 Co 6 feet of the surface, 
the depth depending on the level of Humboldt Lake. 

Representative profile: 

0 to 9 inches, gray loamy fine sand; platy structure to massive; 
slightly hard to soft when dry and very friable when moist 
strongly caleareous. 

9 to 81 inches, gray fine sandy loam and very fine sandy loam; 
massive; soft to slightly hard when dry and very friable when 
moist; strongly caleareous. 

31 to 60 inches +, gray silt loam; massive; slightly hard when 
dry and friable when moist; strongly calcareous. 

The depth of the wind-laid deposits ranges from 20 to 
40 inches. In most areas the mounds that make up this 
soil are 12 to 20 inches high. At the north end of Hum- 
boldt Lake, however, they are 2 to 6 feet high and are 4 
to 20 feet across at the base. Generally, each mound 
has a single suaeda or greasewood plant on top and a 
cover of heliotrope or saltgrass on the sides. Much of the 
sand. is tiny fragments of shells from fresh-water mollusks. 
The underlying layer is generally stratified and ranges 
from silt loam to clay. Common in this layer are black 
organic stains and light-gray mottles and splotches of 
lime. 

This imperfectly drained soil is moderately permeable, 
has a moderate available water capacity, and 1s moderately 
fertile. Roots penetrate very deeply. Runoff is very 
slow, and the soil is only shghtly susceptible to water 
erosion but is likely to blow severely if the plant cover is 
disturbed. 

Use and management.—This soil is used to a limited 
extent for range. The vegetation is mostly unpalatable 
to livestock, though a few plants are desirable. Because 
the content of salt is high and occasional flooding is likely, 
this soil is unsuitable for irrigation. It is poorly suitable 
or not suitable as a source of material used in construction. 
(Capability unit VIIw-6, nonirrigated; Alkali Flats 
range site) 


Lahontan Series 


The Lahontan series consists of moderately deep, im- 
perfectly drained, fine-textured soils that developed in 
nearly level alluvium washed from many kinds of igneous 
and sedimentary rocks. These soils are on lacustrine 
terraces and deltaic flood plains, They are in the south- 
eastern part of Lower Valley and occur with Ocala, 
Lovelock, Sonoma, and Placeritos soils. The vegetation 
is dominantly greasewood, and there are a few patches of 
saltgrass, but in most places the soil surface is nearly 
bare. 

These soils are intermittently calcareous and are slowly 
or very slowly permeable. The surface layer is light 
brownish gray, very hard, and angular blocky in structtre. 
The subsoil and the substratum are light brownish gray or 
light gray, are very hard, and have angular or subangular 
blocky structure or are massive. In the Lovelock Area, 
these soils are strongly saline-alkali. 

The only agricultural use of these soils is limited live- 
stock grazing. The carrying capacity is very low be- 
cause only a small amount of forage is produced. 

Lahontan silty clay loam, strongly saline-alkali 
(Lc]—This soil is in the southeastern part of Lower Val- 
ley, just south of Big Five Reservoir and east of the 
Humboldt River. 
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Representative profile: 


0 to 4 inehes, light brownish-gray silty clay loam; angular 
blocky structure; very hard when dry and very firm when 
moist; slightly caleareous. 

4 to 20 inches, light brownish-gray clay; subangular and 
angular blocky structure; very hard when dry aud very 
firm when moist; slightly calcareous, 

20 to 68 inches +, light-gray clay; dark-brown iron imottles; 
massive (structureless) ; very hard when dry and very firm 
when moist; strongly calcareous. 

In many places salts are concentrated on the surface in 
crusts one-fourth inch thick. Where salt crusts do not 
occur, the surface is cracked in a polygonal pattern. In 
some areas the surface has a layer of soil, 1 to 2 inches 
thick, that is ight gray or white, is moderately or strongly 
vesicular, and has moderate, thin or medium, platy struc- 
ture. The subsoil and the substratum are compact and 
dense. The substratum contains iron mottles that vary 
widely in size. Most of the mottles are fine or very fine, 
but a few are medium or coarse. Below a depth of 48 
inches, iron stains the soil in a few horizontal bands. The 
soil ranges from noncalcareous to strongly calcareous. 

This soil is imperfectly drained. Runoff is very slow 
or none; rainwater normally enters the soil or ponds on the 
surface and evaporates. Permeability is slow or very slow, 
and the available water capacity is low. The soil is low 
in fertility and has a moderately thick root zone. The 
erosion hazard is no more than slight. 

The native vegetation consists mainly of greasewood and 
scattered patches of saltgrass and suaecda. The plant 
cover is sparse; some areas are so nearly bare that they 
resemble playas. 

Use and. management—tThis soil is entirely in range 
that is used very little. It is not suitable for irrigation, 
because reclamation would be too costly. As a source of 
material for engineering uses, it is poor or unsuitable. 
(Capability unit VITw-6, nonirigated; Alkali Flats range 
site 

Tapia silt loam, strongly saline-alkali {tb)—This 
soil is essentially the same as Lahontan silty clay loam, 
strongly saline-alkali, but it has a slightly thicker, coarser 
textured surface layer that is 4 to 8 inches thick. 

Use and management—This soil is used and managed 
in much the same way as Lahontan silty clay loam, strongly 
saline-alkali. Tts suitability for irrigation, for grazing, 
and for engineering uses is similar. (Capability unit 
Vilw-6, nonirrigated ; Alkali Flats range site) 

Lahontan fine sandy loam, sandy variant, strongly 
saline-alkali (ta) —This soil has a thicker, coarser textured 
surface layer than Lahontan silty clay loam, strongly 
saline-alkali, but in other respects it is similar to that soil. 
The surface layer is about 14 inches thick in undisturbed 
areas, but it is 8 to 18 inches thick in areas that have been 
leveled so that irrigation water can be controlled better. 
The clay subsoil is pale olive and dense, an indication that 
the soil material was deposited in a shallow lake. This 
soil is lower on alluvial fans than Mazuma fine sandy 
loam, strongly saline-alkali, 0 to 2 percent slopes. 

In some places the subsoil contains faint strata, of fine 
sand and sand that are generally 3 inches thick or less. 

This soil is imperfectly drained. Permeability in the 
surface layer is moderately rapid and in the subsoil is very 
slow. Thesoil has very slow runoff and very low available 
water capacity. It is low in fertility and has a shallow 
root zone, though a few roots penetrate the clay subsoil. 


Runoff from higher lying soils causes a moderate erosion 
hazard. 

Use and management. 
vated under irrigation, 
a stackyard. 

Growing crops on this soil is difficult because the concen- 
tration of salts and alkali isso strong. Plantings of alfal- 
fa and of barley and other small grain have been unsuccess- 
ful. The soil cannot be fully reclaimed, because the clay 
subsoil prevents Jeaching of harmful salts. If salt- and 
alkali-tolerant grasses are grown, their roots may pene- 
trate the subsoil and, in time, thereby allow deep leaching. 

Frequent, light irrigations are needed because the soil 
holds so little available water. Crops respond well to fer- 
tilizer, if yields justify its use. Applying manure and 
growing green-manure crops are effective, particularly if 
the soil is deep plowed. Reclaiming additional areas of 
this soil is impractical because soils nearby are more pro- 
ductive. (Capability unit VIIw-6, nonirrigated; Alkali 
Flats range site) 


Almost all of this soil is culti- 
The rest is used for a feedlot and 


Lovelock Series 


The Lovelock series consists of stratified, medium-tex- 
tured to fine-textured soils that developed in alluvium 
deposited at the mouth of streams, where deltas merge 
with lakebeds. The alluvium was derived from dia- 
tomaceous earth, volcanic glass, limestone, basalt, tuff, and 
reworked lacustrine deposits. These soils occupy slightly 
concave, nearly level areas in the southernmost part of 
Lower Valley, adjacent to Humboldt Lake. They occur 
with Kodak and Ryepatch soils. 

While these soils were developing, drainage was poor 
or very poor, and the vegetation consisted of sedges, tules, 
and other water-loving plants. The present vegetation 
in uncultivated areas is mainly saltgrass, bassia, creeping 
wildrye, and iodineweed or inkweed. Also, there are some 
willows, tules, and tamarisk in the wetter parts. These 
plants cover 0 to 25 percent of the surface, depending on 
how often and how long the soil is flooded and the position 
of the ground water. 

Lovelock soils are calcareous, have a bulk density of less 
than 1.0, and generally contain the shells of fresh-water 
mollusks throughout. The surface layer is gray or light 
eray, is slightly hard or hard, and has granular or sub- 
angular blocky structure. The subsoil is light gray, is 
hard or slightly hard, and has subangular blocky struc- 
ture. The substratum consists of stratified material that 
js similar to the surface layer and the subsoil. 

Drainage of the Lovelock soils has been somewhat im- 
proved. These soils are now poorly drained or imper- 
fectly drained because water from the Humboldt River 
has been diverted for irrigation, drains have been. mstalled 
to remove surplus water, and a dike has been built to 
protect areas of these soils from flooding. In the surface 
layer the content of organic matter is high. Throughout 
these soils harmful salts occur in amounts that depend 
on the extent of irrigation and the adequacy of drainage. 
The soils also contain alkali, but the lime, the diatomaceous 
earth, and the organic matter aid in reclamation by 
counteracting its harmful effects. 

Lovelock silt loam, drained (\d).—This soil occurs in 
the south-central part of Lower Valley, just east of the 
pumping station on the Brinkerhoff Ranch. It is not the 
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most extensive Lovelock soil in the Area, but it is the most 
important because all of it is cultivated. 

Representative profile: 

0 to 29 inches, gray to light-gray silt loam, black to gray 
when moist; granular to subangular blocky structure; hard 
when dry and very friable or friable when moist; strongly 
calcareous. 

29 to 60 inches +, gray, stratified clay and silty clay, very 
dark gray when moist; mottled ; subangular blocky structure; 
hard when dry and friable or firm when moist; strongly 
calcareous. 

Mechanical analysis indicates that the surface layer is 
silty clay or clay rather than silt loam. The soil, however, 
does not handle or work-like clay, because it has a high 
percentage of diatoms and fragments of volcanic glass that 
separate with the clay fraction: 

This soil is stratified, but the strata are not in an orderly 
sequence. They range from.silt loam to clay in texture 
and from a few to many inches in thickness. The organic- 
matter content in the surface layer ranges from 6 to 20 
percent; it depends on the length of time the soil has been 
cultivated and is highest in undisturbed areas. Shells 
and shell fragments from fresh-water mollusks may occur 
in any horizon and range from none to many. The water 
table rises to a depth of 36 to 60 inches during the peak 
of irrigation, but it falls to a depth of 6 to 8 feet in winter. 

This soil is imperfectly drained. Runoff is very slow 
because rain enters the soil nearly as fast as it falls. Water 
intake is rapid, permeability is moderate, and the avail- 
able water capacity is high. Water erosion is not a prob- 
lem. The soil is high in fertility and has a deep root zone. 
Jt is free of harmful salts in the surface layer, but in some 
places the subsoil contains a slight concentration of soluble 
salts immediately above the water table. 

Use and management.—This irrigated soil is used for 
smal] grain grown annually or rotated with alfalfa, The 
alfalfa is harvested for hay or for a seed crop. Yields 
are generally good, but at times an early local frost reduces 
yield of grain and alfalfa seed because air drainage is 
poor. Crops respond well to fertilizer, including nitrogen 
and phosphate together or anhydrous ammonia applied 
in the irrigation water or applied directly to the soil. 

All of this soil has been leveled for efficient irrigation. 
Open drains provide the drainage needed for removing 
most of the excess water. Complete drainage is not desir- 
able, because the soil may sink and its surface may crack 
because organic matter 1s lost through oxidation and the 
clay strata contract variably as they dry. In some places 
wind erosion is 2 moderate hazard if the soil is clean tilled 
or is left unprotected for a long time, particularly in 
spring. (Capability unit [Iw-0, irrigated) 

Lovelock silt loam, hummocky, strongly saline (th).— 
This soil is hummocky and strongly saline but is similar 
to Lovelock silt loam, drained, in other respects. Past 
wind action formed the hummocks. They are 2 to 4 feet 
high and 20 to 50 feet across, and they account for a sur- 
face layer that varies from 12 to 48 inches in thickness, In 
addition, this soil is strongly affected by soluble salts that 
accumulated at the surface as saline groind water moved 
upward and evaporated. The soil is now stabilized by a 
fairly dense stand of saltgrass and bassia that also in- 
cludes some baltic rush and creeping wildrye. These 
plants cover 15 to 25 percent of the surface, depending on 
the salt content of the soil. 


Use and management.—All of this soil is in range that is 
used for grazing in fall, winter, and spring, Water for 
irrigation 1s not now available. 

If water is made available, this soil can be irrigated 
and managed like the soils in capability unit [1Iw-06. 
Deep cuts, however, are required in leveling. Also needed 
is a dike constructed to protect the soil from flooding when 
the water in Humboldt Lake is abnormally high. An 
extensive system of drains will lower the water table, but 
lowering should be only to a depth of 4 or 5 feet. If the 
water table is lowered beyond this depth, the organic mat- 
ter in the soil may oxidize rapidly and the soil may shrink 
and crack when it dries. Harmful salts can be leached 
away readily if drainage is adequate, because much of the 
underground water flows laterally through the soil. (Cap- 
ability unit ViIw-6, nonirrigated; Wet Saline Bottoms 
range site) 

Lovelock silt loam, overwashed, strongly saline 
{Lm].—This soil is similar to Lovelock silt loam, drained, 
but it is strongly saline and its top layer is lighter colored 
overwash that was deposited when the Humboldt River 
flooded and broke the protective dike. This overwash 
ranges from 2 to 8 inches in thickness. It is light brown- 
ish gray when dry, dark grayish brown when moist, and 
low in organic-matter content. If the soil is deep plowed, 
this layer will be obliterated. The vegetation is a patchy 
growth of saltgrass and bassia that covers 0 to 10 percent 
of the surface. 

Use and management.—All\ of this soil is in range that 
is used for grazing or is idle. 

Tf water is made available, this soil can be used for irri- 
gated crops and managed like the soils in capability unit 
IIIw-06. Most of the acreage is protected by the flood- 
control dike. Before the soil can be successfully cropped, 
however, it must be leveled and adequately drained. 
(Capability unit VIw-6, nonirrigated; Wet Saline Bot- 
toms range site) 

Lovelock silt loam, occasionally flooded, strongly 
saline (lk)—This soil resembles - Lovelock silt loam, 
drained, but is strongly charged with soluble salts, is 
affected by a water table that occurs within 20 to 86 inches 
of the surface in normal years, and is occasionally flooded 
for a long time when runoff is abnormally high. ‘This soil 
lies adjacent to Humboldt Lake and is one of the most 
extensive Lovelock soils in the Area. The vegetation con- 
sists mainly of saltgrass, and there is some bassia, iodine- 
weed, tamarisk, willow, tule, creeping wildrye, and helio- 
trope. From 0 to 25 percent of the surface is covered by 
these plants. 

Use and management.—Little agricultural use is made 
of this soil. Nearly all the acreage is in range that pro- 
vides some grazing, but large areas are barren. 

This soil can be made suitable for irrigation if water 
becomes available. It would be managed about the same 
as are the soils in capability unit I[Iw-06. A protective 
dike is needed to prevent flooding when the Humboldt 
River is exceptionally high and causes the lake to rise 
and expand. Also needed are land leveling, irrigation 
canals and clitches, an extensive system of drains, and the 
leaching of salts. All crops grown locally are suited if the 
salt content is lowered. (Capability unit VIw-—6, nonir- 
rigated; Wet Saline Bottoms range site) 

Lovelock silt loam, slightly saline (Lf)—This soil is 
essentially the same as Lovelock silt loam, drained, except 
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that it is slightly saline and is affected by a water table 
that fluctuates between depths of 18 to 30 inches during the 
peak of the irrigation season. The water table is so near 
the surface that deep leaching is impossible. As rapidly 
as salts are leached out of the surface layer, they are re- 
turned through the capillary rise of saline ground water. 

Use and management —Small grain is grown on this 
soi] year after year. Its yields are only about one-half 
those produced on salt-free Lovelock soils. Management 
is similar to that for Lovelock silt loam, drained. 

Artificial drainage on this soil is incomplete. Recently 
the drains were deepened, and a new pumping station was 
installed at the point where excess water is pumped over 
the flood-control dike and discharged into a drain that 
leads to Wumboldt Lake. A new drainage outlet is needed, 
however, so that drains can be excavated to a greater depth 
and placed on an adequate grade. These improvements 
are expected to lower the water table 2 to 3 feet, to permit 
the leaching of salts, and, as a result, to improve the yields 
of-crops. (Capability unit IITw-06, irrigated) 

Lovelock silt loam, strongly saline (ig)—This soil has 
a water table at a depth of 18 to 86 inches and contains a 
large amount of soluble salts that accumulated as saline 
eround water rose and evaporated. Otherwise, it is sim1- 
lar to Lovelock silt loam, drained. <A fairly dense stand 
of saltgrass and bassia makes up the vegetation.and covers 
15 to 25 percent of the surface (fig. 4). 

Use und management—All of this soil is in range that 
is grazed by livestock. 

Tf water is made available and ditches are provided, 
this soi] can be drained, leveled, and irrigated. It would 
be managed in about the same way as the soils in capa- 
bility unit ITIw-06. After some of the toxic salts are 
removed by leaching, the soil will be suited to most crops 
tolerant of salts and suited to the Area. (Capability unit 
Viw-6, nonirrigated; Wet. Saline Bottoms range site) 

Lovelock silt loam, shallow over clay, drained (Lp).— 
This soil occurs in the area of transition between Lovelock 
and Ryepatch soils. It is underlain, at a depth of 14 to 20 
inches, by slowly permeable clay that closely resembles the 
clay layers in Ryepatch soils. In other respects, it is simi- 
lar to Lovelock silt loam, drained. 

Use and management.—This soil is suited to all crops 
that are suited to the Area. It is generally used for 
small grain and alfalfa grown in rotation. 

Drains must be maintained and irrigation water ap- 
plied carefully to avoid a perched water table over the 
clay layer, to prevent the accumulation of salts in the 
surface layer, and to keep the soil from drying completely. 
Tf the soil dries in winter, it commonly shrinks and forms 
cracks that can interfere with the first irrigation of the 
season, though they disappear as the underlying clay ex- 
pands on wetting. 

Alfalfa responds well to fertilizer that contains nitro- 
gen and phosphate; small grain responds well to an- 
hydrous ammonia. Returning crop residue to the soil 
and applying manure increase the intake of water, im- 
prove tilth, and maintain the organic-matter content. 

Tn years when water is not available, wind erosion can 
be controlled if crop stubble is left standing and if the 
surface is made cloddy through deep plowing. Because 
the surface layer has low bulk density, it is likely to blow 
if left unprotected for a long time. (Capability unit 
IIw-08, irrigated) 


Figure 4.—Profile of Lovelock silt loam, strongly saline. Note the 
strata that make up this soil, and the ashy bands. 


Lovelock silt loam, shallow over clay, strongly saline 
(Lr) —This soil is essentially the same as Lovelock silt loam, 
shallow over clay, drained, but is strongly saline and has 
a water table at a depth of 18 to 36 inches. The native 
vegetation is dominantly saligrass, and there is some bas- 
sia, creeping wildrye, and greasewood. The density of 
these plants ranges from 10 to 15 percent, 

Use and management.—All of this soil is in range, but 
only a small acreage is grazed. Water is not now avail- 
able for irrigation. 

This soil can easily be irrigated if water is made avail- 
able. Land leveling, adequate drains, and irrigation 
ditches are needed if the soil is irrigated. Management 
would be about the same as that for the soils in capability 
unit [TIw-086, irrigated. Atter the salt. content has been 
reduced, most salt-tolerant crops suited to the Area can 
safely be grown. (Capability unit VIw—6, nonirvigated ; 
Wet Saline Bottoms range site) 

Lovelock silt loam, hummocky, shallow over clay, 
strongly saline (Lls)—This soil is essentially the same as 
Lovelock silt loam, shallow over clay, drained, except for 
strong salinity anda hummocky surface. The hummocks, 
2 to 4 feet high and as much as several feet across, formed 
around shrubs when wind deposited silty material. The 
native vegetation is mainly greasewood and a few colonies 
of saltgrass. These plants cover 2 to 7 percent of the 
surface. 
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Use and management—lIrrigation water is not now 
available for this soil, which is entively in range. If water 
is made available, this soil can be leveled, drained, re- 
claimed, and used for irrigated crops. It would be man- 
aged in about the same way as the soils in capability unit 
IlIw-036, irrigated. After the salinity is reduced, most 
salt-tolerant crops suited to the Area can be grown. 
(Capability unit VIw-6, nonirrigated; Wet Saline Bot- 
toms range site) 

Lovelock silt loam, moderately deep over clay, 
drained (ln} —Except that the clay layer occurs at a depth 
of 20 to 36 inches, this soil is similar to Lovelock silt loam, 
shallow over clay, drained. 

Use and management.—This soil is used and managed 
in much the same way as Lovelock silt loam, shallow over 
clay, drained. (Capability unit IIw-03, irrigated) 

Lovelock silt loam, moderately deep over clay, 
drained, slightly saline (lo)—Except that it is slightly 
saline and overlies buried clay at a depth of 20 to 36 
inches, this soil is similar to Lovelock silt loam, shallow 
over clay, drained. 

Use and management—This soil is drained, partly re- 
claimed, and used for small grain and alfalfa grown in 
rotation. These crops tolerate slight salinity, but they 
produce lower yields on this soil than on salt-free Lovelock 
soils. 

A large amount of water, applied periodically, will re- 
move the excess salts. In some areas the drains should be 


deepened. If salts are leached out, the soil will be suited 
to more kinds of crops. (Capability unit ITTw-036, 
irrigated) 


Mazuma Series 


The Mazuma series consists of well-drained, moderately 
coarse textured, saline-alkali soils that developed in allu- 
vium washed from basalt, rhyolite, tuff, limestone, and 
sediments Jaid down in ancient Lake Lahontan. These 
soils occupy the lower part of smooth, nearly level, broad 
alluvial fans, They are in the western part of Upper 
Valley and occur with Bluewing and Placeritos soils. The 
vegetation is mainly upland greasewood, and there is some 
shadscale and suaeda. From 5 to 15 percent of the ground 
surface is covered by plants. 

These soils are very deep to shallow over dense lacustrine 
clay and are calcareous throughout that depth. The sur- 
face layer is very pale brown to light grayish brown, is 
hard or slightly hard, and has platy structure. The sub- 
soil is pale brown to very pale brown, is slightly hard, and 
has subangular blocky structure. The substratum is pale 
brown or very pale brown, stratified, and loose to slightly 
hard. It has platy structure or issingle grained. Insome 
places the underlying material consists of lacustrine clay 
that is pale olive, very hard, and massive. In other places 
it consists of very gravelly coarse sand that is light brown- 
ish gray and strongly calcareous. 

Most areas of these soils are not cultivated, because they 
are too high for water to flow from existing irrigation 
ditches. These areas provide limited grazing for livestock. 

Mazuma fine sandy loam, strongly saline-alkali, 0 to 
2 percent slopes (MaA).—This soil occurs in the western 
part of Upper Valley. Its surface generally is uniform 
or slightly convex, but there are many wind-deposited 
hummocks, 18 to 24 inches high, that have formed from 


material accumulated at the base of shrubs. The soil is 
crossed by broad and shallow channels, 4 to 12 inches deep, 
that were formed by the intermittent flow of drainage 
water, 

Representative profile: 

0 to 8 inches, light grayish-brown fine sandy loam; platy strue- 
ture; slightly hard when dry and friable when moist; slightly 
calcareous. 

8 to 80 inches, very pale brown fine sandy loam; subangular 
blocky structure; slightly hard when dry and very friab‘e 
when moist; strongly calcareous. 

30 to 60 inches, very pale brown very fine sandy loam; platy 
structure; slightly hard when dry and very friable when 
moist; strongly calcareous, 

Throughout the soil, strata range from medium to 
coarse in texture but are chiefly moderately coarse. Strata 
containing fine or medium-sized segregations of lime are 
common in the substratum in many places. Lime occurs 
in variable amounts throughout the soil, except in the 
coarse-textured strata. 

This soil is low in natural fertility and has a very thick 
root zone. Drainage is good, runoff is very slow in pe- 
riods of normal rainfall, and the permeability is moder- 
ately rapid. The available water capacity is low because 
of the strong concentrations of salts and alkali. Runoff 
from higher lying soils causes a moderate hazard of ero- 
sion. 

The native vegetation is dominantly upland greasewood, 
and there are scattered shadscale and suaeda plants. From 
10 to 15 percent of the surface is covered by vegetation. 

Use and management.—All of this soil is in range. Its 
grazing use is limited but could be more intensive if stock- 
water were provided. 

This soil probably will not be irrigated in the foreseeable 
future. It is too high for irrigation from existing ditches, 
and any water that is made available must be pumped 
from ground water. A small amount of material for con- 
struction is obtained from this soil. (Capability unit 
VIIs-6, nonirrigated; Alkali Flats range site) 

Mazuma fine sandy loam, over clay, strongly saline- 
alkali, 0 to 2 percent slopes (McA).—This soil occupies 
lower positions on alluvial fans than Mazuma fine sandy 
loam, strongly saline-alkali, 0 to 2 percent slopes. It is 
essentially the same as that soil but is underlain, at a depth 
of 20 to 36 inches, by dense clay that is very slowly perme- 
able to water and plant roots. 

In some places the substratum contains strata of sand or 
coarse sand, generally 3 inches thick or less. Stratified 
sand and very fine gravel predominate below a depth of 9 
feet and can be seen in a well dug by hand in this soil. 

Drainage is good, runoff is very slow, and the available 
water capacity is low. Permeability is moderately rapid 
above the clay and is very slow in it. The soil is Jow in 
fertility and has a root zone that extends to a depth of 20 
to 36 inches. Because of runoff from higher soils, the 
erosion hazard is moderate. 

The native vegetation is mainly greasewood, and there 
are scattered suacda plants. The density of the vegeta- 
tion ranges from 5 to 10 percent. 

Use and management—This soil is used and managed 
in about the same way as Mazuma fine sandy loam, strongly 
saline-alkali, 0 to 2 percent slopes. 

By using an abandoned highline ditch, water from the 
Humboldt River can be made available for irrigating a 
small acreage of this soil. If the water is made available, 
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only those grasses that are most tolerant of salts and alkalt 
should be grown. However, because this soil cannot be 
adequately drained, salts and alkali will continue to be a 
problem, and it would be more practical to use the water 
on. better soils. 

A small amount of material for construction is obtained 
from this soil. (Capability unit VIIs-6, nonirrigated; 
Alkali Flats range site) 

Mazuma fine sandy loam, over gravel, 4 to 8 percent 
slopes (MgC).—This soil occupies the sides of old offshore 
terraces and occurs with the Toulon soils. It is somewhat 
similar to Mazuma, fine sandy loam, strongly saline-alkali, 
0 to 2 percent slopes, but is more strongly sloping, is free of 
excess salts and alkali, and is underlain by loose gravel. 
The vegetation covers 3 to 5 percent of the soil surface and 
consists of shadscale, upland greasewood, bud sagebrush, 
and halogeton. 

The surface layer and the subsoil are dominantly fine 
sandy loam, but they vary in texture and also in thickness. 
In some places the content of gravel varies slightly, and in 
others the subsoil and the upper part of the underlying 
layer of gravel contain a small amount of crystalline gyp- 
sum, Theunderlying gravel is at a depth of 18 to 36 inches. 
It consists of coarse textured or very coarse textured 
material that is stratified in some places. o 

Drainage is good, and runoff is very slow. Permeability 
is moderately rapid in. the surface layer and the subsoil 
and is very rapid in the underlying gravel. The soil is 
low in available water capacity and is moderately fertile. 
Roots penetrate very deeply. Erosion is a moderate 
hazard. 

Use and management—All of this soil, except areas used 
to supply sand and gravel for construction, 1s In range. 
In the past the vegetation provided limited grazing for 
sheep in winter, but now little use is made of it. The 
underlying layer supplies excellent sand and gravel that 
is used as ballast along the main line of the Southern 
Pacific Railroad, as material in highway construction, and 
as aggregate in concrete. (Capability unit VITs—4, non- 
jrrigated; Desert Wplands range site) 


Ocala Series 


The Ocala series consists of moderately fine textured, 
poorly drained, saline-alkali soils that developed in allu- 
vium washed chiefly from Jimestone, basalt, tuff, and lac- 
ustrine sediments. These soils are on the smooth, nearly 
level flood plain of the Humboldt River in Lower Valley 
near the Big Five Reservoir. They occur with Placeritos, 
Lahontan, and Sonoma soils. The vegetation is mainly 
saltgrass, and there is some greasewood and suaeda. These 
plants cover 10 to 20 percent of the soil surface, depending 
on how much salt the soil contains. 

The Ocala soils are very deep and are calcareous 
throughout. The surface layer is light gray, stratified, 
hard, and platy in structure. The light-gray subsoil is 
hard and has angular or subangular blocky structure, 
The substratum is light gray, hard to very hard, and 
massive; it is weakly cemented by alkali-soluble materials. 

Ocala loam, strongly saline-alkali (Om)—This soil is 
in the eastern part of Lower Valley, about one-half mile 
north of Big Five Reservoir. It lies adjacent to the Hum- 
boldt River and about 10 feet below its level. Seepage 


from the river feeds the ground water, causes poor drain- 
age, and contributes to the accumulation of salts and alkali. 

Representative profile: 

0 to 10 inches, light-gray loam, olive when moist; platy struc- 
ture; hard when dry and friable when moist; strongly 
calcareous. 

10 to 14 inches, light-gray silty clay loam, olive gray when 
moist; angular and subangular blocky structure; hard 
when ary and firm when moist; strongly calcareous. 

14 to 26 inches +-, light-gray light silty clay loam, dark 
grayish brown when moist; contains fragments of hardpan 
weakly cemented with silica; hard or very hard when dry 
and firm when moist; strongly calcareous. 

The depth to the substratum ranges from 12 to 80 
inches but is generally 12 to 18 inches. The substratum is 
mainly silty clay loam, but it ranges to very fine sandy 
loam. In some places it is moderately cemented and has 
thin, essentially platy structure. The substratum con- 
tains firm nodules where it is weakly cemented. Jn most 
aveas the water table is within 18 to 86 inches of the sur- 
face. In areas where the Flumboldt River is entrenched 
in its channel, however, the water table occurs at a depth 
of as much as 48 inches. 

This soilis poorly drained. Runoffis very slow. Much 
of the rainwater ponds on the surface and evaporates. The 
soil is slow in permeability and is low in fertility. Be- 
cause of excessive salts and alkali, the available water 
capacity islow. Root penetration is shallow to moderately 
deep. The growth of roots is hindered by the hardpan 
and the water table. The erosion hazard is slight. 

Use and management.—All of the acreage of this soil is 
in range that provides spring and summer grazing for 
livestock. No water is available for irrigation. The soil 
is not suitable asa source of material for most engineering 
uses. (Capability unit VIw-6, nonirrigated; Wet Saline 
Bottoms range site) 


Placeritos Series 


The Placeritos series consists of imperfectly drained, 
stratified, medium-textured soils that developed in allu- 
vium washed chiefly from limestone, tuff, basalt, and 
lacustrine deposits. These soils are on smooth, nearly 
level flood plains, and alluvial fans in the eastern, the 
northern, and western parts of Lovelock Valley. They 
occur with Sonoma and Quincy soils, The vegetation on 
the flood plain is dominantly greasewood and saltbush, and 
there is an understory of saltgrass and creeping wildrye 
except in areas that are better drained. On alluvial fans 
the main plants are shadscale, bud sagebrush, and Douglas 
rabbitbrush. The plants cover from 5 to 20 percent of the 
acreage, depending on the salt and alkali content of the 
soil. 

These soils are very deep and are calcareous throughout. 
The surface soil is very dark grayish brown when moist 
and is massive or is subangular blocky and granular in 
structure. The subsoil and the substratum are dominantly 
dark grayish brown when moist. They are friable and are 
massive or have subangular blocky and granular structure. 
In places the substratum. contains silty clay loam, clay, or 
sand. Some areas are free of excess salts and alkali, but 
others are slightly to strongly affected. 

A relatively large acreage of these soils is used for all 
irrigated crops grown locally, The rest is used for limited 
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livestock grazing, farmsteads, feedlots, and stackyards, or 
is idle. 

Placeritos loam (Pa).—This nearly level, imperfectly 
drained soi] occurs east of Lovelock on the flood plain 
along the Humboldt River, 

Representative profile: 

0 to 6 inches, loam, very dark grayish brown when moist; 
massive (structureless) or subangular blocky and granular 
structure; slightly hard when dry and friable when moist; 
moderately calearcous. 

6 to 60 inches +, stratified silt loam, loam, and silty clay, dark 
grayish brown when moist; mottled below a depth of 13 
inches; massive or subangular blocky and granular struc- 
ture; slightly hard when dry and friable to firm when moist; 
slightly to moderately calcareous. 

The strata in the subsoil and the substratum are not 
in an orderly sequence of texture or thickness. The tex- 
ture is dominantly loam or silt loam, but in places it is 
clayey or sandy. In some places the substratum contains 
a few, small concretions of lime below a depth of 48 
inches. A small or moderate amount of lime occurs 
throughout the soil, and in places the lime is finely segre- 
ay The water table occurs at a depth of 4 to 6 feet 

uring the peak of the irrigation season, Small amounts 
of salts and alkali have accumulated between a depth of 
36 mches and the water table. 

Runofl from this soil is very slow. Permeability is 
moderate. The soil has a high available water capacity, is 
high in fertility, and has a very deep root zone. ‘The 
erosion hazard is only slight. 

Use and management— All of this soil is used for irri- 
gated crops that are suited to the Area. Crops respond 
well to added fertilizer, including nitrogen alone or nitro- 
gen combined with phosphate. Applications of manure 
help to keep the soil in good tilth and to increase the intake 
of water. 

In irrigating this soil, care must be taken to avoid 
raising the water table. Overirrigation builds up the 
ground water, which brings dissolved salts up into the 
root zone. Occasionally, however, a heavy application of 
water is needed to leach salts from the soil and thereby to 
maintain a favorable salt balance. The excess water used 
in leaching can be removed through deep drains, which 
help to keep the water table at a safe level. Deep cuts can 
be mace in leveling fields so that irrigation is efficient. 

Plowing this soil at the same depth is likely to form a 
plowpan, or compacted layer, just below plow depth. 
By varying the depth of plowing from time to time, a 
plowpan can be avoided. This soil should not be tilled 


more than is necessary. (Capability unit IIw-9, 
irrigated) 


Placeritos loam, drained (Pd)—This soil is well drained 
because it occurs in areas that are drained by deep ditches 
or by the Humboldt River. During the peal of the irri- 
gation season, this drainage keeps the water table from 
rising nearer to the surface than 6 to 9 feet. The soil has 
a very deep root zone, and. in most places, it is free of 
harmful salts and alkali to a depth of 5 feet. Otherwise, 
it is essentially the same as Placeritos loam. The vegeta- 
tion consists mainly of shadscale, bud sagebrush, and 
Douglas rabbitbrush, and it covers 5 to 10 percent of the 
soil surface. 

Use and management.—In the northern part of the 
Lovelock Valley, an area of this soil is so high that irriga- 
tion water cannot flow to it from existing canals. This 


area is used for limited grazing. The rest of this soil is 
used and managed in much the same way as Placeritos 
loam. 

Cleaning and maintenance of drains aré needed, for the 
drains are much less effective if they are choked with 
aquatic plants and with soil material that sloughs from 
the banks. (Capability unit I-A, irrigated; VITc-K, 
nonirrigated; Desert Uplands range site) 

Placeritos loam, slightly saline-alkali (Pf)—This soil 
is similar to Placeritos loam, but it is slightly affected 
by salts and alkali. In most places the surface layer is 
atfected. In some places, however, the surface layer is 
nonsaline and nonalkali and the subsoil contains moclerate 
amounts of salts and alkali that reduce permeability and 
the penetration of plant roots. Included with this soil are 
areas that have a fine sandy loam surface layer about 
8 inches thick. 

Use and management.—This soil is used for all crops 
grown locally. It is best suited to crops that are tolerant 
of salts and alkali. Yields of grass used for pasture are 
high, but corn yields ave poor or very poor. Cropping 
systems should include only those crops that are salt and 
alkahl tolerant. 

Deep drains are needed to dispose of excess water and 
to lower the water table so that heavy irrigations can be 
used to leach away harmful salts. Applying gypsum or 
sulfur reduces the alkali content and increases perme- 
ability. Cuts can be deep in fields that are leveled to 
improve irrigation. (Capability unit TIw-6, irrigated) 

Placeritos loam, strongly saline-alkali (Pg)—This soil 
is essentially the same as Placeritos loam, but it is strongly 
affected by salts and alkali that were concentrated on the 
surface by plants and by the rise and the evaporation of 
ground water. A profile of this soil is shown in figure 5. 
Included with this soil are areas that have a fine sandy 
loam surface layer about 8 inches thick. 

The native vegetation consists mainly of greasewood 
and saltbush, and there is an understory of saltgrass, creep- 
ing wildrye, and some baltic rush. These plants cover 10 to 
20 percent of the surface, depending on the amount of salts 
and alkali in the soil. 


Figure 5.—Profile of Placeritos loam, strongly saline-alkali. This 
soil is clearly stratified but is massive, or structureless. 
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Use ond management—Most of this soil is in range that 
is used for limited grazing, and small areas are used for 
stackyards or feedlots. Attempts have been made to im- 
prove the soil where irrigation water could be obtained. 
The results have ranged from success to failure, depending 
on the adequacy of drainage and the concentration of salts 
and alkali. 

Reclaiming this soil is feasible if more water is made 
available for irrigation. If the soil is irrigated, it would 
be managed in about the-same way as are the soils in 
capability unit IIw-6, irrigated. Among the practices 
needed to make this soil suitable for irrigation are land 
leveling, constructing irrigation ditches, and installing 
deep drains. Gypsum or sulfur can be applied to reduce 
the harmful effects of alkali and to increase permeability, 
but heavy irrigations are needed to flush away the soluble 
salts. During reclamation, only the crops most tolerant of 
salts and alkali should be planted. (Capability unit 
ViIIw-6, nonirrigated ; Alkali Flats range site) 

Placeritos loam, drained, strongly saline-alkali 
{Ph)—This_ soil occupies areas that are drained by the 
Humboldt River and are little affected by excess water that 
seeps from canals and from irrigated fields. As a conse- 
quence, the water table is lower in this soil than in Placer- 
itos loam, During the peak of the irrigation season, the 
water table generally occurs ata depth of 6 to 9 feet. Ex- 
cessive salts and alkali have been concentrated in the soil 
by plants and by saline water that evaporated when the 
alluvium was deposited. The vegetation is mainly grease- 
wood and saltbush. These plants cover 10 to 20 percent of 
the surface. 

Use and management.—Al]]l of this soil is in range that is 
used for grazing. Water for irrigation is not now 
available. 

This soil can be reclaimed and irrigated if water is made 
available. The reclamation needed consists of Jand level- 
ing, constructing canals and ditches, installing deep drains, 
using a large amount of water to leach away salts, and 
applying gypsum or sulfur to lower the alkali content and 
to maintain soil permeability. Reclamation will likely be 
slow and will cause a temporary rise in the water table. 
While improvement is underway, only the crops most 
tolerant of salts and alah should be grown. If the soil 
is reclaimed, it would be managed in about the same way 
as are the soils in capability unit IIw-6, irrigated. (Capa- 
bility unit VIIs-6, nonirrigated; Alkali Flats range site) 

Placeritos loam, over clay, drained, strongly saline- 
alkali (Pk)—This soil occupies a low terrace in the north- 
western part of the Lovelock Area. It is similar to 
Placeritos loam but is strongly affected by salts and alkali 
and has a substratum of dense clay that was deposited in 
prehistoric Lake Lahontan. The substratum is very slow- 
ly permeable to water. “The water table occurs at a depth 
of 6 to 9 feet. Greasewood makes up most of the vegeta- 
tion, which covers about 10 percent of the surface. 

The depth to the substratum ranges from 48 to 62 inches. 
In places the substratum contains fine sand and sand in 
strata 14 to 3 inches thick. Near the upper surface of the 
substratum, in many places, there are vertical cracks that 
contain material from the subsoil. These cracks are gen- 
erally about {4g inch wide but are as much as 14 inch wide 
in some places. 


Use and management.—All of this soil is in range. None 
of it is cultivated, for water is not now available for irri- 
gation. 

If water is provided, this soil can be used for irrigated 
grasses that are tolerant of salts and alkali. Land Jevel- 
ing and ditching are required to prepare the soil for irri- 
gation. The soil can be greatly improved by installing 
shallow drains in some places and by applying gypsum or 
sulfur to increase permeability in the surface layer and to 
reduce the content of alkali. Deep drains are not suitable, 
because the substratum is very slowly permeable. If this 
soil were irrigated, it would be managed in about the same 
way as the soils in capability unit II[w-36, irrigated. 
ed unit VIIs—6, nonirrigated; Alkali Flats range 
site 

Placeritos loam, over sand, slightly saline-alkali 
(Pp]—Throughout Upper and Lower Valleys, this soil oc- 
curs in old stream channels, 10 to 50 feet wide, that dissect 
Sonoma soils and other Placeritos soils. It is similar to 
Placeritos loam but is underlain by stratified sand, is 
slightly affected by salts and alkali, and has a low avail- 
able water capacity. 

The depth to the substratum ranges from 12 to 48 inches, 
but in most places it is between 20 and 26 inches, The 
substratum varies widely in degree of stratification and 
mottling. In texture it ranges from sand to loamy fine 
sand, and strata of gravelly coarse sand or gravel are 
common. Medium and coarse iron-stained mottles range 
from few in some places to many in others. , 

Use and management.—This soil is used entirely for irri- 
gated crops that are suited to the Area. It occurs in small 
areas and is used and managed like the surrounding soils, 
but it has a lower available water capacity than these soils 
and retains moisture for a shorter period. It is irrigated 
at the same time as the adjoining soils and dries so much 
between irrigations that crop yields are only poor or fair, 
depending on the depth of the sand substratum. 

This soil is important where it occurs in areas that re- 
quire drainage. The substratum, acting as an acquifer, 
receives water and transmits it readily. If drains are 
placed to intercept this flow, they function effectively. Ir- 
rigation ditches and canals that cross this soil lose exces- 
sive water through seepage and should be lined. Gyp- 
sum or sulfur can be used to reduce the alkali content in 
the soil. (Capability unit I1Iw—46, irrigated) 

Placeritos loam, over sand (Po) —Because water flows 
through the substratum laterally, harmful salts are pre- 
vented from accumulating in this soil. Consequently, the 
soil is generally free of excess salts and alkali, but in other 
respects it is similar to Placeritos loam, over sand, slightly 
saline-alkali. 

Use und management.—This soil is used and managed in 
much the same way as Placeritos loam, over sand, slightly 
saline-alkali, Crop yields are slightly higher because they 
ave not affected by salts and alkali in toxic amounts 
(Capability unit IIIw-4, irrigated) 

Placeritos loam, over sand, strongly saline-alkali 
(Pr).—Except that it is strongly affected by salts and alkali, 
this soil is about the same as Placeritos loam, over sand, 
slightly salme-alkali. Figure 6 shows a profile of this 
soil. Greasewood and rabbitbrush dominate the vegeta- 
tion, and there is an understory of saltgrass, wiregrass, 
and some creeping wildrye. These plants cover 10 to 20 
percent of the surface. 
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Figure 6.—Profile of Placeritos loam, over sand, strongly saline- 
alkali. Below a depth of 24 inches, the soil is stratified loamy 
fine sand, sand, and gravel. 


Use and management.—Because irrigation water is not 
available, most areas of this soil are in range that is used 
for limited grazing in spring, summer, and winter. A 
few areas are irrigated and are used and managed in about 
the same way as the soil in capability unit ITIw-46. (Ca- 
pability unit VITw-6, nonirrigated; Alkali Flats range 
site) 

Placeritos loam, over silty clay loam, drained, 
strongly saline-alkali (Pn)—This soil occurs mainly on 
the eastern. side of Lower Valley in the area of transition 
between Placeritos and Sonoma soils. Its substratum is 
dominantly silty clay loam that is moderately slow in per- 
meability. Strong concentrations of salts and alkali have 
accumulated through the action of plants and the evapora- 
tion of saline water. In addition, the water table is 6 to 9 
feet below the surface during the peak of the irrigation 
season. Several included areas have a 6-inch surface 
layer of fine sandy loam. In other respects, this soil is 
similar to Placeritos loam. From 10 to 15 percent of the 
surface is covered by plants, mainly greasewood and 
saltbush. 

The substratum is 22 to 40 inches from the surface and 
includes a few lenses of silt loam and silty clay. 

Use and management—This soil is not cultivated, 
because water is not available for irrigation. It can 
be reclaimed, leveled, and irrigated if water can be ob- 
tained and if adequate drainage is provided. After re- 
clamation, it would be managed in about the same way as 
are the soils in capability unit TIw-6, irrigated. Deep 
leaching and applications of gypsum or sulfur are needed 
to reduce the alkali content in the soil and to increase per- 
meability. Deep drains would dispose of the excess water 
used in leaching and would help to avoid a perched water 
table over the substratum. While reclamation is under- 
way, only the crops most tolerant of salts and alkali 
should be grown. (Capability unit VITs-6, nonirrigated ; 
Alkali Flats range site) 

Placeritos loam, over silty clay loam, slightly saline- 
alkali (Pm).—This soil has a water table at a depth of 4 to 
6 feet. It is slightly affected by excess salts and alkali in 


the surface layer and is moderately or strongly affected 
in the subsoil or in the upper part of the substratum, just 
above the capillary fringe of the water table. Included 
are several areas that have an 8-inch surface layer of fine 
sandy loam. In other respects, this soil is similar to 
Placeritos loam, over silty clay loam, drained, strongly 
saline-alkali. 

Use and management.—tThis soil is cultivated under 
irrigation and is suited to most crops grown locally. 
Crops produce only fair yields but respond well to fer- 
tilizer, particularly to nitrogen and phosphate together. 
Applying manure and turning under crop residue increase 
water intake, improve tilth, and increase the organic-mat- 
ter content. 

Deep irrigation of this soil is almost impossible because 
the substratum contains so much alkali. If the alkali 
content is reduced through the addition of sulfur or 
gypsum, the soil can be wet into the substratum and will 
likely be more productive. Adequate dramage must be 
provided to lower the water table and to remove the surplus 
water used in leaching soluble salts. (Capability unit 
IIw-6, irrigated) 

Placeritos loam, terrace, strongly saline-alkali (Ps).— 
This nearly level soil occupies high terraces along the east- 
ern side of Upper Valley. It is strongly affected by salts 
and alkali and has a stratified substratum that formed in 
material deposited in prehistoric Lake Lahontan (fig 7). 
A water table is lacking to a depth of more than 15 feet. 
Otherwise, this soil is similar to Placeritos loam, over sand, 
slightly saline-alkali. Greasewood occurs m nearly pure 
stands and covers about 10 percent of the soil surface. 

The strata that make up the substratum do not occur in 
an orderly sequence. They range from clay to gravel and 
are 14 to 20 inches thick. Generally, the fine-textured 
strata are less than 2 inches thick, and those that consist 
of sand and gravel are thicker. Pits about 15 feet deep 
show that the gravel content increases below a depth of 5 
feet. 

Use and management.—Lrigation water is not available 
for this soil, and most areas are of limited use as range. 


" bast i 
Figure 7.—Profile of Placeritos loam, terrace, strongly saline- 


alkali. Below a depth of 30 inches, the soil is mainly stratified 
sand, but some strata contain a large amount of gravel. 
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A few areas are used as industrial sites, and in some places 
part of the soil is used for construction material. As a 
source of sand and gravel, the surface layer and the sub- 
soil are poor, and the substratum is fair to a depth of 5 
feet. Below that depth, the substratum is a good source 
of gravel. (Capability unit VITs-6, nonirrigated; Alkali 
Flats range site) 


Quincy Series 


The Quincy series consists of excessively drained, coarse- 
textured soils that formed in materials blown from alluvi- 
um and from the residuum of many kinds of weathered 
rocks. These materials consist mainly of medium and fine 
sand high in quartz, and partly of feldspar, mica, and 
ferromagnesian minerals. Quincy soils are in rolling 
areas of partly stabilized sand dunes. These dunes have 
nearly level to strong slopes. They lie on the flood plain, 
where the Quincy soils occur with the Placeritos and 
Sonoma soils. The vegetation is mostly greasewood, 
dahlia, rabbitbrush, and Indian ricegrass. These plants 
cover 5 to 15 percent of the ground surface. 

These soils are generally very deep and are noncalcare- 
ous throughout. The surface soil, subsoil, and substratum 
ave light brownish gray, loose, and single grained, In 
spots the subsoil and substratum are slightly calcareous. 
In places alluvial sediments underlie Quincy soils at a 
depth of 18 to 40 inches. 

Most: areas of Quincy soils are in range that is used for 
limited grazing in winter. Small areas are under irriga- 
tion and ave used for alfalfa, potatoes, small grain, and 
pasture. Generally, the irrigated soils are those that over- 
lie alluvial material, 

Quincy fine sand, 0 to 15 percent slopes (QfD).—Most 
of this soil occurs in two large areas, one east of the town 
of Lovelock and the other south of it. Smaller areas are 
scattered along the east and west sides of the survey area. 
The native vegetation is mainly greasewood, dahlia, rab- 
bitbrush, and Indian ricegrass. These plants cover 5 to 
15 percent of the soil surface, 

Representative profile: 

0 to G6 inches, light brownish-gray fine sand; single grained ; 
loose when dry and when moist; nonealcareous, 

6 to GO inches, light brownish-gray fine sand; single grained ; 
loose when dry and when moist; slightly calcareous in spots. 

In a few places this soil is mildly calcareous, but in most 
places it ig noncaleareous throughout. Areas are included 
that are sand instead of fine sand. 

Natural dvainage is excessive, and surface runoff is very 
slow. Infiltration of water and permeability are very 
rapid. The available water capacity and the natural fer- 
tility ave very low. The hazard of erosion, especially 
wind erosion, is severe if the native plants are removed. 

Use and management.—All of this soil is in range that 
provides a fair amount of winter forage for livestock. It 
1s unlikely that the soil will be irrigated, even if water 
should be made available, because leveling 1s too costly. 
The soil is a poor source of material for construction, since 
much of the sand is too fine. (Capability unit VITs~Q, 
nonirrigated; Sand Hills range site) 

Quincy fine sand, over silty clay loam, 0 to 2 percent 
slopes (QrA)—In areas that are scattered throughout the 
eastern and northern parts of Lovelock Valley, this soil 
occurs where sand dunes have been leveled in an attempt to 


establish irrigation, It is underlain, at a depth of 18 to 40 
inches, by silty clay loam that is strongly calcareous and 
closely resembles Sonoma soils. Otherwise, it is similar 
to Quincy fine sand, 0 to 15 percent slopes. 

The underlying material varies in texture as a result of 
stratification. It is dominantly silty clay loam but ranges. 
to very fine sandy loam, 

This soil is well drained. Runoff is very slow. Permea- 
bility is very rapid above the underlying material and is 
moderately slow in it.. The soil is moderate in available 
water capacity but-is low in fertility. Roots penetrate 
very deeply. Wind causes a severe erosion hazard if the 
soil is left unprotected. 

Use and management—Some of this soil is used for 
irrigated crops that are suited to the Area. Yields of 
potatoes and other row crops are good. Alfalfa and grass 
produce fairly well, but yields of small grain are poor. 
Where irrigation water is scarce, some fields are idle. 

This soil must be irrigated carefully because the under- 
lying silty clay loam is moderately slow in permeability. 
If the soil is overirrigated, the excess water forms a 
perched water table that causes rotting in the taproots of 
alfalfa. Short irrigation runs and frequent, light applica- 
tions of water are desirable, 

Manure and fertilizer applied in large amounts are 
necessary for satisfactory yields of crops. Using manure 
and returning crop residue to the soil increase the content 
of organic matter, help to maintain good tilth, and reduce 
the erosion hazard. (Capability unit ITIs—-L, irrigated) 


Ryepatch Series 


The Ryepatch series consists of imperfectly drained, 
fine-textured soils that developed in alluvium washed 
from limestone, basalt, and tuff and from reworked, fine- 
textured Jacustrine deposits. These soils are on smooth, 
nearly level, deltaic flood plains and Iakebeds. They 
occur in the south-central part of Lower Valley and occur 
with Humboldt and Lovelock soils, The vegetation is 
dominantly. greasewood and saltbush, and there is an 
understory of saltgrass, creeping wildrye, and alkali saca- 
ton. Plants cover 10 to 20 percent of the soil surface, 
depending on the concentration of salts and alkali. 

These soils are very deep, are calcareous, have a clay 
fraction in excess of 55 percent, and have moderate to 
strong structure. The surface layer is black or very dark 
gray, slightly hard, and subangular blocky in structure. 
The subsoil is black to dark olive gray, hard, and sub- 
angular in structure. The substratum ts light olive gray 
or gray, very hard, and subangular blocky in structure. 

Nearly the entire acreage of these soils is farmed inten- 
sively. Alfalfa, pasture, small grain, and corn for silage 
are the principal crops. 

Ryepatch silty clay (Ra)—Several large areas of this 
soil are in Lower Valley south of Lovelock. 

Representative profile: 

0 to 10 inches, silty clay, black when moist; subangular blocky 
structure; slightly hard when dry and friable when moist; 
slightly calcareous. 

10 to 89 inches, clay, black to dark olive gray when moist; 
mottled; subangular blocky structure; hard when dry and 
firm when moist ; slightly calcareous. 

39 to G5 inches 4-, stratified clay, light olive gray when moist; 


mottled; subangular blocky structure; hard when dry and 
firm when moist; slightly calcareous. 
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The surface layer ranges from 8 to 20 inches in thick- 
ness and is very dark gray or black when moist. ‘The sub- 
soil and the substratum include strata of silt loam or silty 
clay, 2 to 5 inches thick. A. few concretions of calcium 
carbonate occur in the substratum. In some places the 
soil contains the shells of fresh-water mollusks and a 
small amount of crystalline gypsum. During the peak 
of the irrigation season, the water table rises to within 4 to 
6 feet of the surface. The substratum contains a slight 
concentration of salts just above the capillary fringe of 
the water table. 

Although the natural drainage was poor, this soil is 
now imperfectly drained as a result of irrigation and 
artificial drainage in the valley. It has very slow run- 
off, is slow in infiltration and permeability, and is high in 
available water capacity. Roots penetrate deeply. The 
natural fertility and the organic-matter content are high. 
Erosion is not a problem. 

Use and management—Where sufficient water is avail- 
able for irrigation, this soil is suited to all crops grown 
locally. Crop yields are good, though potatoes and other 
row crops are slightly affected at times by the surface 
layer, which tends to swell when wet. Small grain and 
alfalfa respond well to added fertilizer, especially nitro- 
gen and phosphate together. Excessive cultivation is 
likely to reduce the content of organic matter. The 
supply of organic matter can be maintained by applying 
manure, by using a systematic crop rotation, and by turn- 
ing under manure and crop residue at the end of each 
rotation. 

To keep the infiltration of water at its present rate, this 
soil should be tilled carefully. For good control and use 
of water, leveling is needed in some fields. Deep cuts can 
be made without impairing the longtime productivity of 
the soil. 

Deep drains, properly maintained, provide the drain- 
age required to remove excess water, control the water 
_table, and thereby help maintain a favorable salt balance 
in the soil, Except for an occasional heavy irrigation to 
remove excess salts, care in irrigation is essential to avoid 
a buildup of the water table and an accumulation of salts 
in the upper part of the soil. (Capability unit TIw-35, 
irrigated) 

Ryepatch silty clay, drained (Rd)—The water table in 
this artificially drained soil has been lowered to a depth 
of 6 to 9 feet. The profile is generally free of excess salts 
and alkali throughout. In other respects, this soil is 
similar to Ryepatch silty clay. 

Use and management.—This soil is used and managed 
in about the same way as Ryepatch silty clay. It pro- 
duces slightly higher yields of crops because the lower 
water table results in a thicker root zone. Drains must, be 
maintained to keep the water table at a safe level. (Ca- 
pability unit IIw-35, irrigated) 

Ryepatch silty clay, slightly saline-alkali (Rh).—A1]- 
though this soil has been partially reclaimed, the surface 
layer is still slightly affected by excess salts and by alkali 
that reduce the intake of water. In some places the lower 
subsoil and the substratum are moderately affected. Other- 
wise, this soil is similar to Ryepatch silty clay. 

Use and management.—All irrigated crops suited to the 
Area are grown. on this soil. Crops that are tolerant of 
excess salts and alkali have fairly good yields, but other 
crops have poor ones. Among the best crops for improv- 


ing the soil are salt- and alkali-tolerant grasses, because 
they promote higher rates of infiltration and permeability. 

Deep drains must be provided before this soil can be 
fully reclaimed. Applying gypsum or sulfur helps to re- 
move harmful alkali, and thereby it increases the intake of 
water, makes the soil more permeable, and facilitates deep 
irrigation, Because large amounts of water are needed for 
leaching away excess salts, overirrigation cannot be 
avoided during reclamation. Leveling is commonly 
needed for efficient use of irrigation water. (Capability 
unit [fTw-356, irrigated) 

Ryepatch silty clay loam, drained (Rs).—This soil is 
similar to Ryepatch silty clay but has a silty clay loam 
surface layer that is about 9 inches thick. Also, the rate 
of water intake is higher in this soil, and because artificial 
drainage is provided through deep drains, the water table 
is lower. The depth to the water table ranges from 6 to 
9 feet. 

Use and management.—This soil is used and managed in 
about the same way as Ryepatch silty clay. However, it 
is not so clayey as that soil and is well suited to all kinds 
of row crops grown locally. In addition, less power is 
required in tilling this soil. If drainage ditches are kept 
clean, they provide a ready outlet for excess water. (Cap- 
ability unit IIw-3, irrigated) 

Ryepatch silty clay loam (Rp).—This soil is similar to 
Ryepatch silty clay, but it has a silty clay loam surface 
layer that is about 9 inches thick. Also the rate of water 
intake is somewhat higher. 

Use and management.—This soil is used and managed 
in essentially the same way as Ryepatch silty clay. Be- 
cause the surface layer is not so clayey, this soil is suited 
to more kinds of crops, and it requires somewhat less power 
in tillage. (Capability unit [Iw-3, irrigated) 

Ryepatch silty clay loam, slightly saline-alkali 
(Rt) —This soil has a thinner, coarser textured surface layer 
than Ryepatch silty clay, has amore rapid intake of water, 
and is slightly affected by excess salts and alkali, but in 
other respects it is similar to that soil. The surface layer 
is generally 9 inches thick, and the salts and alkali occur 
in either the surface layer or the subsoil. In some places 
the alkali in the subsoil causes a reduction in permeability 
and, in a few places, makes the soil nearly impermeable. 

Use and management.—This soil is suited to most irri- 
gated crops grown locally. Because of the salts and al- 
kali, crop yields are only fair. The best yields are obtained 
from salt- and alkali-tolerant crops. 

If this soil is to be fully reclaimed, gypsum or sulfur 
should be applied to reduce the content of alkali, improve 
water intake, and increase permeability. Heavy applica- 
tions of water are needed so that soluble salts can be leached 
down and out of the root zone. For this reason, irrigation 
may be Jess efficient. Deep drains must be provided to 
dispose of the excess water used in leaching and to avoid a 
buildup of the water table. (Capability unit [TIw-36, 
irrigated) 

Ryepatch silty clay loam, strongly saline-alkali 
(Ry|—This soil is similar to Ryepatch silty clay but. is 
strongly affected by salts and alkali and has a silty clay 
loam surface layer that is about 9 inches thick. It is cov- 
ered by a dense stand of greasewood and saltbnsh and an 
understory of saltgrass, creeping wildrye, and some baltic 
rush. This vegetation covers 15 to 20 percent of the sur- 
face. 
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Use and management.—Most of this soil is in range that 
is used for limited grazing. A small acreage is used for 
irrigated crops, but little has been done to remove the ex- 
cess salts and alkali from the surface layer, and crop yields 
have been poor. If the excess salts and alkali are removed, 
this soil can be managed in about the same way as the soils 
in capability unit W1w-86, irrigated. As reclamation con- 
tinues, yields are likely to improve. 

Only the crops most tolerant of salts and alkali should 
be grown while reclamation is underway. The best suited 
crops are probably grass and barley, grown in rotation. 
Jf water becomes available for additional areas, prepar- 
ing the soil for irrigation. will include land leveling, con- 
structing irrigation ditches, and installing deep drains. 
The amount of alkali in the soil can be reduced by apply- 
ing gypsum or sulfur and following this by deep leaching. 
(Capability unit VIIw-6, nonirrigated; Alkali Flats range 
site 


Sandy Alluvial Land 


Sandy alluvial land consists of recently deposited, poorly 
drained sand and gravelly sand that washed from soils 
derived from sedimentary, igneous, and metamorphic 
rocks, This land type occupies nearly level, frequently 
flooded areas along the Humboldt River. It is typically 
very deep, stratified, and calcareous. Because soil mate- 
rial is washed in or washed away by each overflow, the 
texture of the surface layer changes frequently. At times 
the land is covered by water for long periods. 

The vegetation consists chiefly of baltic rush, bulrush, 
and water-loving sedges and rushes. Also, willows are 
common, and rabbitbrush, greasewood, and saltgrass occur 
in areas that are somewhat better drained. From 70 to 
95 percent of the land is bare, depending on the texture of 
the surface layer and the height of the water table. 

Sandy alluvial land is not suited to cultivation, because 
it is frequently flooded and is difficult to drain. It is best 
suited to plants that are used for grazing. 

Sandy alluvial land (Sa)—This land type occurs in 
small, low-lying areas scattered along the flood plain of the 
Humboldt River. It is well stratified and consists mainly 
of sand and gravelly sand, though finer textured material 
is common. 

Surface runoff is very slow. The permeability, available 
water capacity, and inherent fertility are variable. Most 

lants obtain some of their nutrients from ground water. 
Frequent flooding causes a moderate hazard of erosion. 
In most places this land type is a poor source of sand 
and gravel because it is so highly stratified. In a few 
laces the sand and gravel are excellent, but drainage must 
@ provided before they can be removed. (Capability 
unit VIw-6, nonirrigated; Wet Saline Bottoms range site) 


Sonoma Series 


The Sonoma series consists of imperfectly drained, mod- 
erately fine textured soils formed in alluvium that washed 
from many kinds of igneous and sedimentary rocks and 
from unconsolidated lacustrine sediments. These soils are 
on smooth, nearly level deltaic flood plains throughout the 
eastern and western parts of the Lovelock Valley, where 
they occur with Placeritos, Humboldt, and Ryepatch soils. 


The vegetation consists of a sparse to dense stand of grease- 
wood, saltbush, and saltgrass. The density of the stand 
depends on the salt and alkali content of the soil. From 
80 to 90 percent of the surface is barren. 

These soils are characteristically deep and calcareous. 
The surface soil is gray and hard and has subangular 
blocky structure. The subsoil and the substratum are 
light gray or gray, are hard, and have subangular blocky 
structure. The soils are saline-alkali in varying degrees. 

Where water is available, Sonoma soils are cultivated 
under irrigation, The principal crops are alfalfa, small 
grain, pasture grasses, and some corn for silage and other 
row crops; these crops are generally grown In rotations. 
The soils affected by salts and alkali are difficult to im- 
prove, but after reclamation they produce well. 

Sonoma silty clay loam (Sv).—This soil occurs in scat- 
tered areas throughout the eastern and western parts of 
the Humboldt Valley. 

Representative profile: 

0 to 138 inches, gray silty clay loam, dark gray when moist; 
subangular blocky structure; hard when dry and firm when 
moist; strongly calcareous. 

13 to 60 inches ++, gray to light-gray, stratified silt loam, silty 
clay loam, and silty clay; gray, very dark gray, or grayish 
brown when moist; mottled; subangular blocky structure; 
hard when dry and firm when moist; moderately to strongly 
calcareous. : 

The subsoil and the substratum are stratified, but the 
strata are not in an orderly sequence of thickness or tex- 
ture. They are generally silty clay loam, though some 
are silt loam or silty clay. A buried soil commonly occurs 
at a depth of more than 80 inches, but in places this is 
lacking to a depth of 5 feet. In some places a few, fine, 
firm concretions of lime are in the lower part of the substra- 
tum, mainly in the buried soil. 

This imperfectly drained soil has very slow runoff, mod- 
erately slow permeability, and high available water ca- 
pacity. The soil is highly fertile and has a very deep root 
zone. It is nonsaline and nonalkali in the surface layer, 
but below a depth of 36 inches or above the capillary fringe 
of the water table, it contains slight or moderate concen- 
trations of excess salts and alkali. Generally, the concen- 
trations are slight in areas long under cultivation and are 
moderate in areas brought under cultivation recently or 
in areas where the movement of subsurface water is rela- 
tively slow. During the peak of the irrigation season, the 
water table rises to within 4 to 6 feet of the surface. Ero- 
sion is not a problem on this soil. 

Use and management—This soil is used for all irri- 
gated crops that are suited to the climate. Alfalfa and 
small grain, the principal crops, are generally grown in 
rotation. Asa rule, crop yields are good, but they can be 
increased by using fertilizer. A. combination of nitrogen 
and phosphate generally increases the yield of small grain. 
The yield and the quality of alfalfa can be improved by 
applying phosphate every other year. Adding organic 
matter to the soil through manure or green-manure crops 
promotes good tilth and increases the intake of water, — 

Providing adequate drainage is the major problem in 
the management of this soil. Drainage can be greatly 
improved by installing both deep and shallow drains and 
by irrigating the soil carefully. Continued overuse of 
water 1s likely to cause a rise in the water table and an 
accumulation of salts and alkali in the surface layer. (Ca- 
pability unit TIw-2, irrigated) 
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Sonoma silt loam, drained (Sn) —This moderately well 
drained soil is similar to Sonoma silty clay Joam but has a 
thinner, coarser textured surface layer that is about 10 
inches thick. In addition, the water table in this soil is 
kept lower by natural or artificial drainage, and the profile 
is generally free of excess salts and alkali to a depth of 5 
feet. In summer the water table is 6 to 9 feet below the 
surface. 

Use and management Except that it does not reqnire 
improved drainage, this soil is used and managed in about 
the same way as Sonoma silty clay loom. Artificial drains 
should be maintained periodically. (Capability unit IIw- 
2, irrigated) 

Sonoma silt loam (Sm).—This soil is similar to Sonoma 
silty clay loam, but it has a thinner, coarser textured sur- 
face layer that is about 10 inches thick. Also, its intake 
of water is somewhat more rapid. 

Use and management—This soil is used and managed in 
the same way as Sonoma silty clay loam. Slightly less 
power is required in tilling this sotl (Capability unit 
IIw-2, irrigated) 

Sonoma silt loam, slightly saline-alkali (So).—The 
surface layer of this soil is about 10 inches thick. It is thin- 
ner and coarser textured than that of Sonoma silty clay 
loam and is slightly affected by salts and alkali. In gen- 
eral, the concentration of salts and alkali increases with 
depth, is moderate or strong in the subsoil and the sub- 
stratum, and is strongest just above the water table. 

Use and management.—This soil is used for all irrigated 
crops that are grown locally. Salt- and alkali-tolerant 
crops do best. Crops that are sensitive to salts and alkali 
arenot well suited, and their yields are lower. All crops 
except legumes respond well to addition of a fertilizer that 
contains nitrogen alone or in combination with phosphate. 
Applying manure or turning under green-manure crops 
helps to maintain soil tilth and increases the water intake 
rate. 

The salt and alkali content can be reduced by deep leach- 
ing and by applying gypsum or sulfur, provided that deep 
drains are installed to take care of the excess water used 
in Jeaching. Leveling is needed in some fields for proper 
control and use of irrigation water. Leveling cuts are not 
restricted. 

This soil is difficult to irrigate in some places. Where 
the substratum has a high content of salts and alkali, deep 
penetration of water is impossible. In those places, large 
applications of gypsum are required to reduce the concen- 
tration of alkali in the subsoil and substratum, as well as 
in the surface layer. (Capability unit IIw-6, irrigated) 

Sonoma silt loam, drained, strongly saline-alkali 
(Sr).—This soil is drained by natural drainageways or by 
the Humboldt River. It resembles Sonoma silty clay 
loam but has a thinner, coarser textured surface layer that 
is about 10 inches thick. Also, it contains strong concen: 
trations of salts and alkali. Figure 8 shows a profile of 
this soil. The water table is at a depth of 6 to 9 feet. 
Permeability is generally slower in areas under natural 
vegetation than in cultivated areas. Greasewood and salt- 
bush, the principal plants, cover 10 to 15 percent of the soil 
surface, depending on the amount of salts in the soil. 

Use and Management.—Al of this soil is in range that is 
used for limited grazing. 

If irrigation water is made available, reclaiming this soil 
is feasible but is likely to be difficult. Preparing the soil 


Figure 8.—Profile of Sonoma silt loam, drained, strongly saline- 
alkali. The surface layer is 12 inches thick. 


for irrigation requires brush removal, leveling, and con- 
struction of irrigation ditches. The management needed 
in reclamation includes deep leaching of soluble salts, in- 
stalling deep drains to remove the excess water usec in 
leaching, and applying soil amendments to lower the alkali 
content and to increase soil permeability. The large 
amount of water used in leaching will probably cause a 
rise in the water table. While reclamation is underway, 
only the crops that are most tolerant of salts and alkali 
should be grown. If this soil is reclaimed and irrigated, 
it can be managed m about the same way as the soils in 
capability unit [Iw-6, irrigated. (Capability unit VIIs-6, 
nonirrigated; Alkali Flats range site) 

Sonoma silt loam, strongly saline-alkali (Sp).—This 
soil has a thinner, coarser textured surface layer than 
Sonoma silty clay loam and is strongly affected by salts 
and alkali, but in other respects it is similar to that soil. 
The surface layer is about 10 inches thick. The vegetation 
is mainly greasewood, saltbush, and saltgrass, and there is 
some rabbitbrush, alkali sacaton, and baltic rush. These 
plants cover 15 to 20 percent of the soil surface. 

Use and management.—Most areas of this soil are in 
range, but their forage yield is low. A small acreage has 
been reclaimed and is used for irrigated crops that are 
suited to the Area. Crop yields vary according to the 
extent that excess salts and alkali have been removed from 
the soil. Some areas have been partly reclaimed and then 
abandoned. 

The irrigated acreage can be enlarged if more water is 
made available. Among the practices needed are brush 
removal, leveling, and construction of irrigation ditches. 
Deep leaching and applymg gypsum or sulfur are needed 
to remove harmful salts and alkali and to avoid a sharp 
reduction in permeability that commonly follows the leach- 
ing of soluble salts from the soil. Deep drains are required 
to handle excess water. Because the concentrations of salts 
and alkali are so strong, reclaiming this soil is difficult. 
While improvement is underway, only salt- and alkali- 
tolerant crops should be grown. If this soil is reclaimed 
and irrigated, it can be managed in about the same way as 
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the soils in capability unit IIw-6, irrigated. (Capability 
unit VIIw-6, nonirrigated; Alkali Flats range site) 

Sonoma silty clay loam, drained (Sw)—This soil is 
similar to Sonoma silty clay loam but is drained by deep 
drainage ditches or by the Humboldt River entrenched in 
its channel. During the peak of the irrigation season, the 
water table occurs at a depth of 6 to 9 feet. As a rule, 
leaching prevents an accumulation of excess salts and 
alkali in the soil. 

Use and management —This soil is used for all irrigated 
crops grown locally. Crop yields can be increased by using 
fertilizer. Small grain responds to added nitrogen and 
phosphate. Turning under crop residue helps to maintain 
the organic-matter content. Plowing the soil at varying 
depths is advisable, for it keeps a plowpan from forming. 
Careful irrigation and periodic maintenance of drains are 
necessary to prevent salts and excess water from building 
up in the soil. (Capability unit TIw-2, irrigated) 

Sonoma silty clay loam, slightly saline-alkali (Sx).— 
This soil is similar to Sonoma silty clay loam but is slightly 
affected by excess salts and alkali and has a somewhat 
lower rate of water intake. Generally, the accumulation of 
salts and alkali increases with depth and is strongest in 
the subsoil or the substratum, just above the water table. 
In some places the subsoil or the substratum is nearly im- 
permeable because it has such a high content of alkali. 
Improving the soil in these places is difficult. 

Use and management.—All of this soil is used for irri- 
gated crops suited to the Area. Crops are damaged by the 
alkali in the soil. The damage is negligible during the 
periods of seed germination and early growth, but when 
the plants are one-half to three-fourths grown, they 
abruptly stop growing and produce blossoms and fruit. 
Crop yields can be increased by adding fertilizer. By 
turning under crop residue and applying manure, the in- 
take of water is increased and good tilth is maintained. 

This soil can be improved by establishing deep drains 
and by subsequent leaching to remove excess soluble salts. 
Chemical amendments help to remove the alkali and to 
increase permeability. Except for the large amount of 
water applied in leaching, overirrigation should be 
avoided. (Capability unit IIw-6, irrigated) 

Sonoma silty clay loam, strongly saline-alkali (Sy|.— 
This soil contains strong concentrations of salts and alkali, 
but in other respects it is similar to Sonoma silty clay 
loam. The vegetation consists mainly of greasewood, salt- 
bush, inkweed, suaeda, and saltgrass. These plants cover 
10 to 20 percent of the ground surface, depending on the 
amount of salts and alkali in the soil. 

Use and management.—This soil is used chiefly as range, 
but a small acreage is cultivated under irrigation. Crop 
yields are poor. 

If water is made available, an additional acreage can be 
prepared for irrigation, but reclamation is difficult and 
slow. The reclamation needed consists of leveling, con- 
structing irrigation ditches, installing deep drains, apply- 
ing soil amendments, and deep leaching. During reclama- 
tion, the best crops are those highly tolerant of salts and 
alkali. If this soil is reclaimed and irrigated, it can be 
usecdl and managed in about the same way as the soils in 
capability unit IIw-6, irrigated. (Capability unit 
VilIw-6, nonirrigated; Alkali Flats range site) 


Sonoma silt loam, over clay, slightly saline-alkali 
{Ss)—This soil occurs in the eastern part of Lower Valley, 
in the area of transition between Sonoma and Ryepatch 
soils, It is similar to Sonoma silty clay loam but has a 
thinner, coarser textured surface layer that is about 
6 inches thick, and it is underlain, at a depth of 20 to 
36 inches, by a substratum of slowly pornieable clay that 
is similar to the clay in Ryepatch soils. The root zone is 
moderately deep and is slightly affected by excess salts 
and alkali. 

In some places the clay substratum contains a few, fine 
and medium concretions of lime. In places, below 
a depth of 48 inches, it is light gray and olive gray when 
moist and is generally mottled. 

Use and management.—This soil is used for all irri- 
gated crops that are suited to the Area and are tolerant 
of salts and alkali. The best suited and most productive 
crop is probably grass, but the yield of any crop gener- 
ally is only fair. 

The management needed to improve this soil consists 
of providing adequate drainage; applying gypsum or sul- 
fur to reduce the alkali content and increase permeabil- 
ity; and using large amounts of irrigation water so that 
soluble salts can be leached down and out of the root 
zone. Owing to the reduced permeability below the sub- 
soil, excess water cannot dram away readily, and deep 
leaching is likely to cause a temporary perched water 
table that may injure the roots of alfalfa. For this rea- 
son, careful use of irrigation water is essential. Wxcept 
for deep leaching, the soil should be irrigated im about 
the same way as a soil having uniformly fine texture. 
Deep plowing and subsoiling generally do not increase 
permeability in the clay layers. (Capability unit TIIw- 
36, irrigated) 

Sonoma silt loam, over clay, strongly saline-alkali 
{St)—This soil contains strong concentrations of salts and 
alkali, but in other respects 1t is similar to Sonoma silt 
loam, over clay, slightly saline-alkali. From 10 to 20 per- 
cent of the surface has a cover of vegetation that consists 
of greasewood, saltbush, suaeda, inkweed, saltgrass, and 
some rabbitbrush. The density of the plant cover depends 
on the amount of salts and alkali in the soil. 

Use and management.—All the acreage of this soil is 
in range that is used for grazing. 

If water is made available, this soil can be reclaimed, 
leveled, and irrigated. Until improved, it needs more 
intensive management than. Sonoma silt loam, over clay, 
shghtly saline-alkali, but after improvement the two 
soils can be used and managed in about the same way. 
Bringing the soil under irrigation requires irrigation 
ditches and deep drains. Gypsum or sulfur can be used 
to help in maintaining the permeability of the soil and to 
help in removing the alkali. Until the soil is fully re- 
claimed, only the crops most tolerant of salts and alkali 
should be grown. (Capability unit VITw-6, nonirri- 
gated; Alkali Flats range site) 


Toulon Series 


In the Toulon series are excessively drained, very grav- 
elly, moderately coarse textured soils that formed in sedi- 
ments deposited as offshore bars in prehistoric Lake 
Lahontan. The parent material consists of waterworn 
gravel, sand, and a small amount of silt and was derived 


LOVELOCK AREA, NEVADA 25 


Figure 9.—Landscape of Toulon very gravelly loam, 0 to 4 percent 


slopes. Erosion pavement of gravel in foreground. 


from dark-colored chert, quartzite, granodiorite, tufa, and 
basalt. These soils are mainly on the level tops and 
partly on the sides of shoreline terraces in the western 
part of the Lovelock Area. They occur with Mazuma 
and Bluewing soils. 

Toulon soils developed in almost barren areas. The 
present vegetation consists of only a few plants of bud 
sagebrush, shadscale, greasewood, and halogeton. More 
than 99 percent of the surface is bare. 

Toulon soils are characteristically very deep and cal- 
careous. ‘They are covered by an almost continuous ero- 
sion pavement. The surface layer has platy structure and 
is white, vesicular, and slightly hard. ‘The subsoil is pale 
yellow, soft or loose, and massive or single grained. It 
has many, strong-brown stains of iron oxide. The sub- 
stratum is gray and pinkish white, loose, and single 
grained. 

Toulon very gravelly loam, 0 to 4 percent slopes 
(TgB)—This soil on old shoreline terraces occurs in small, 
scattered areas in the western part of the Lovelock Area. 
Where the terraces are sloping, they are dissected by small 
drainage channels. 

Representative profile: 

0 to 10 inches, white gravelly silt loam in upper part and 
grayish-brown very gravelly sandy loam in lower part; 
platy structure; slightly hard to soft when dry and friable 
or very friable when moist; strongly calcareous. 

10 to 20 inches, pale-yellow very gravelly coarse sandy loam 
with strong-brown stains of iron oxide on the surface and 
in the fractures of sand grains and pebbles; massive to 
single grain (structureless) ; soft or loose when dry and 
very friable to loose when moist; very strongly calcareous, 

20 to 60 inches +, gray and pinkish-white very gravelly and 
eobbly very coarse sand; single grained (structureless):; 
loose when dry and when moist; slightly calcareous. 

The surface is covered by an almost continuous erosion 
pavement of gravel (fig. 9). The pebbles range from 144 
to 4 inches across, are smooth and subrounded or rounded, 
and have a burnished, dark-brown desert varnish on the 
upper side. The iron-oxide stains in the subsoil vary 
slightly in amount. Some of the pebbles in the subsoil and 
the upper substratum are coated with lime on their lower 
sides, but in the lower substratum the coating of lime on 
the pebbles is on both the upper and lower sides. In some 
places the surface layer and the subsoil contain crystalline 


gypsum. Cobblestones make up more than 20 percent of 
the soil in a few places. 

This excessively drained soil has very rapid permeabil- 
ity. Surface runoff ranges from very slow to rapid and 
depends on the slopes and the intensity of rainfall. Roots 
penetrate very deeply. The available water capacity and 
the fertility are very low. Erosion is only a slight hazard. 

Use and management—This soil is not suitable for cul- 
tivation, and it has little or no value as range because the 
vegetation is so sparse. However, it is one of the best 
sources of gravel in the Area. Sand and gravel used for 
concrete work, for highway construction, and for railroad 
ballast are taken from deposits in this soil. Some gravel 
is used for improving farm roads. 

In several large pits that have been opened in this and 
adjacent soils, gravel is exposed to a depth of about 30 
feet. The gravel lies in strata, and though the pebbles in 
each stratum are nearly uniform in size, all sizes of pebbles 
occur. The strata of gravel are interbedded with strata of 
coarse sand that are too thin to be of much value as a source 
of sand. If gravel for concrete is taken from the sub- 
stratum, the probability of sulfate damaging the concrete 
is reduced. (Capability unit VITIs—4, nonirrigated) 


Toy Series 


The Toy series consists of fine-textured, imperfectly 
drained-soils that contain excessive salts and alkali. These 
soils formed in alluvium derived from andesite, basalt, tuff, 
limestone, and reworked lacustrine deposits. They lie on 
the smooth, nearly level deltaic flood plain in Lower Valley 
and occur with Ryepatch and Humboldt soils. The vegeta- 
tion is a thin stand of greasewood, inkweed, saltgrass, and 
bassia. More than 90 percent of the soil surface is bare. 

Typically, the Toy soils are deep and calcareous. The 
surface layer is gray and very hard; it has subangular 
blocky structure. The subsoil is dark gray and very hard; 
it is prismatic and subangular blocky in structure. The 
substratum is gray and very hard. It has subangular 
blocky or angular blocky structure. 

Some areas of these soils are now irrigated. Drains have 
been constructed, and the water table has been lowered to 
a safe level. The principal crop is tall wheatgrass, but 
some alfalfa and small grain are grown in rotation. Be- 
cause thé soils have a high content of salts and alkali, crop 
response is generally poor. 

Toy silty clay loam, strongly saline-alkali (Ty) This 
soil occurs in Lower Valley, in the east-central part and 
in other areas scattered throughout. 

Representative profile: 

0 to 9 inches, gray silty clay loam, black when moist; sub- 
angular blocky structure; very hard when dry and firm 
when moist; very strongly calcareous. 

9 to 82 inches, dark-gray clay, black when moist; prismatic 
breaking to subangular and angular blocky structure; very 
hard when dry and firm when moist; strongly calcareous. 

32 to 54 inches, gray silty clay, dark gray when moist; sub- 
angular and angular blocky structure; very hard when dry 
and firm when moist; moderately calcareous. 

54 to 67 inches +, gray clay, very dark gray when moist; sub- 
angular blocky structure; very hard when dry and firm 
when moist; slightly calcareous. 

This soil was naturally poorly drained, and it formed 
under a dense stand of water-loving grasses and other 
plants that left a moderate amount of organic matter in 
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The surface layer is 9 inches thick and is well flocculated by 
excess salt. The B2 horizon has columnar structure to a depth 
of about 32 inches and is underlain by a clayey substratum. | 


the surface layer. As drainage improved, the soil became 
affected by excess salts and alkali (fig. 10), and the original 
vegetation was replaced mainly by greasewood and salt- 
grass. Drainage is now imperfect. Surface runoff and 
permeability are very slow. ‘The water-holding capacity 
is high, though much of the water is unavailable to plants 
because of the strong concentrations of salts and. alkali. 
The soil is moderate in fertility and has a deep root zone. 
Erosion is only a slight hazard, 

Use and management.—Most of this soil is cultivated 
under irrigation or was previously irrigated and then 
abandoned. Tall wheatgrass, alfalfa, and barley—the 
principal crops—have produced satisfactory yields in some 
areas but, have not done well in others. The yields depend 
on the extent of reclamation. The soil contains so much 
alkali that it crusts on the surface and then cracks as it 
dries. Except in the cracks, the crust. prevents crop seed- 
lings from emerging. 

The management needed to replace the alkali in the soil 
and to flush out soluble salts consists of applying gypsum, 
sulfur, or other chemical amendments and of using large 
amounts of water for leaching. Frequent, light irrigations 
reduce crusting and thereby allow seedlings to emerge. 
As crops are established, their roots will likely increase 
permeability and add organic matter to the soil. Deep 
drains must be installed and maintained to keep the water 


table from rising and to provide an outlet for leached salts. 

Using a large amount of fertilizer that contains nitrogen 
and phosphorus promotes vapid growth of plants. <Ap- 
pleations of manure improve soil tilth and increase the 
rate of water intake. The residue of the previous crop 
and of any weeds growing on the soil should be turned 
under before the next crop is planted. Deep chiseling 
probably cannot be used. to increase permeability and to 
reduce the salt and alkali content, because the effects of 
chiseling are counteracted when irrigation water causes 
the soil to swell. 

Only crops that are highly tolerant of salts and alkali 
are suited to this soil. The best crop is probably grass, 
but yields are commonly low. Complete reclamation of 
the soil is unlikely, but some improvement can be made. 
(Capability unit 1Vw-36, irrigated) 

Toy silty clay, strongly saline-alkali (To).—This soil 
is similar to Toy silty clay loam, strongly salne-alkali, 
but has a silty clay surface layer that is about 10 inches 
thick. Also, the intake of water is somewhat slower. 

Use and management.—This soil is used and managed in 
about the same way as Toy silty clay loam, strongly saline- 
alkali. Slightly more power is required in farming op- 
erations, however, and reclamation ts likely to be more 
difficult, because the water intake is slower. (Capability 
unit IVw-356, irrigated) 


Unionville Series 


The Unionville series consists of well-drained, mod- 
erately coarse textured soils that formed in residuum de- 
rived from granodiorite that was influenced by tufa. 
These soils are on gently rolling foothills in the west-cen- 
tral part of the Lovelock Area and occur with Blnewing 
and Placeritos soils. The vegetation consists chiefly of 
upland greasewood and shadscale, but about 96 percent 
of the soil surface is bare. 

These soils are typically shallow or moderately deep 
over granodiorite bedrock; they are calcareous and high 
in mica. The surface layer is light gray or light brown- 
ish gray, vesicular, slightly hard or hard, and platy in 
structure. The subsoil is light gray and hard and has 
subangular blocky structure. The substratum is light 
gray or light brownish gray, soft or slightly hard, and 
massive. Underlying the substratum 1s decomposing 
eranodiorite bedrock. 

Unionville very rocky coarse sandy loam, 4 to 8 per- 
cent slopes (UnC).—In the Lovelock Area, the only body 
of this soil occurs in the west-central part. It has many 
outcrops of rock (fig. 11) and is dissected by many mod- 
erately deep channels that were formed by runoff from 
the outcrops. The vegetation is upland greasewood, shad- 
scale, bud sagebrush, and halogeton, which together cover 
2 to 10 percent of the surface. 

Representative profile: 

0 to 6 inches, light-gray or light brownish-gray coarse sandy 
loam; platy structure; slightly hard or hard when dry and 
very friable when moist ; very strongly calcareous. 

6 to 9 inches, light-gray coarse sandy loam; subangular 
blocky structure; hard when dry and friable when moist ; 
very strongly calcareous. 

9 to 27 inches, light-gray or light brownish-gray coarse sandy 
loam; massive (structureless) ; soft or slightly hard when 
dry and very friable when moist: very strongly calcareous. 

27 inches +, decomposing granodiorite bedrock, 
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Figure 11,—Landseape of Unionville very rocky coarse sandy loam, 
4 to 8 percent slopes. Outcrops and boulders of granodiorite make 
up about 30 percent of the surface. The plant cover is shadscale. 


About 80 percent of the surface consists of rock out- 
crops 8 to 12 feet high and 10 to 15 feet across. Near 
the outcropping rock, there are many boulders and stones. 
Some boulders, stones, and outcrops have a deposit of 
tufa on their exposed surface. The depth to bedrock is 
generally 15 to 30 inches but is as much as 15 feet in 
some areas. 

The substratum contains lime segregations that vary 
in amount and occur in a zone 2 to 6 inches thick and 
16 to 26 inches below the surface. 

This soil is naturally well drained. Surface runoff 
is slow, permeability is moderately rapid, and the ayail- 
able water capacity is low. The root zone is moderately 
deep or shallow. The soil has low fertility, is moderately 
eroded, and is subject to a moderate risk of further 
erosion. 

Use and management.—This soil is in range that. is 
used for limited grazing. It is not suitable as a source 
of gravel but provides decomposed granite that is used 
in the beds of voads for farmsteads and feedlots. (Capa- 
bility unit VIIs—4, nonirrigated; Desert Uplands range 
site) 


Woolsey Series 


The Woolsey series consists of soils that are very deep, 
somewhat gravelly, moderately coarse textured, and 
somewhat excessively drained. These soils were formed 
m alluvium that derived from many kinds of igneous 
and sedimentary rocks and from unconsolidated lacus- 
trine sediments. They occupy smooth, gently sloping or 
moderately slopimg alluvial fans along the southeastern 
edge of the Lovelock Area, where they occur with Quincy 
and Lahontan soils. The vegetation is very sparse and 
is mainly stunted plants of shadscale and greasewood. 
About 98 percent of the ground is bare, 

These soils generally are very deep, low in organic mat- 
ter, and strongly calcareous. The surface layer is brown- 
ish gray, vesicular, soft or slightly hard, and platy in 
structure. The subsoil is grayish brown, is slightly hard 
or soft, and has subangular blocky structure or is massive. 
The substratum is stratified, grayish brown and slightly 
hard, and it has subangular blocky structure. 


Woolsey gravelly fine sandy loam, 2 to 8 percent 
slopes (WoC).—This soil occurs in several small areas 
along the southeastern boundary of the survey area. The 
surface is dissected by small, shallow channels that were 
cut by water running off higher lying soils. 

About 50 percent of the soil surface is covered by a 
layer of gravel, or an erosion pavement, that consists of 
pebbles % to 1 inch across. From 2 to 6 percent of the 
surface has a plant cover of shrubs and other vegetation, 
including greasewood, shadscale, and some bud sage- 
brush. Small hummocks of windblown material occur at 
the base of some shrubs. 

Representative profile: 

0 to 5 inches, light brownish-gray gravelly fine sandy loam: 
platy structure; soft or slightly hard when dry and very 
friable when moist ; strongly calcareous. 

5 to 21 inches, grayish-brown gravelly heavy sandy loam; 
subangular blocky structure to massive; slightly hard or 
soft when dry and friable or very friable when moist; 
moderately calcareous. 

21 to 44 inches +, strata of grayish-brown sandy loam and 
gravelly sandy loam; subangular blocky structure; slightly 
hard when dry and very friable when moist; moderately 
or strongly calcareous. 

The thickness of the surface layer ranges from 2 to 17 
inches; it depends on the amount of erosion or deposition 
that has taken place. The subsoil contains slightly more 
clay than the surface layer and is generally about 16 inches 
thick. In some places, however, it is 18 to 24 inches thick, 
depending on the gravel content in the lower part. 

This somewhat excessively drained soil is low in fertil- 
ity and has a very deep root zone. Surface runoff is slow. 
Permeability is moderately vapid. ‘The available water 
capacity and the erosion hazard are moderate. 

Use and management.—AlNl of this soil is in range that is 
used for limited grazing. It is a poor source of sand 
and gravel for construction. (Capability unit VIIc-K; 
Desert Uplands range site) 


Use and Management of Soils 


Tn this section are discussed general management prac- 
tices, saline-alkali soils and their management, capability 
groups of soils, estimated acre yields of irrigated soils 
under two levels of management, management of range, 
engineering applications, and managing soils for wildlife. 


General Management Practices 


The irrigated soils of the Lovelock Area are used chiefly 
to produce forage and feed crops for livestock and alfalfa 
seed and small grain as cash crops. When irrigation water 
is in normal supply, potatoes, onions, sugar beets, and corn 
for silage are grown on a small acreage. The water supply 
and the climate are favorable for enlarging the acreage in 
cash crops. 

Most of the crops produced in the Lovelock Area are 
sold locally or are fed to livestock. The Area is important 
in winter as a feeding area for transient herds of beef cattle 
and sheep that are owned chiefly by stockmen from out- 
side the valley. Some of the crops are shipped to markets 
out of the State, principally in California. In recent 
years about one-third of the alfalfa hay grown locally has 
been sold outside the Area. Four grain elevators operate 
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in the Area, and two mills grind alfalfa hay into meal for 
shipment. 


Crops 

Some of the important irrigated crops grown in the 
Area and their general management are cliscussed briefly 
in the following pages. : 

Alfalfa—aAlfalfa, the most important crop in the Area, 
can be grown on all the irrigated soils, except the Toy soils. 
In 1954, it covered 12,894 acres of cropland, and in 1949, 
11,056 acres. 

As a rule, alfalfa is planted with a nurse crop of small 
grain in spring. On a few acres, it is planted alone or in 
grain stubble late in August or in September. Two or three 
cuttings are generally made during the season. Most of 
the alfalfa is cut and baled or is chopped in the field. Some 
stands are used for grazing in fall rather than for a third 
cutting. After a field is cut three times, the aftermath can 
be grazed. 

Alfalfa seed was harvested from 605 acres in 1954. The 
common practice is to cut the first crop of alfalfa for hay 
and to harvest seed from the second crop. 

On almost all soils, alfalfa grows well without added 
fertilizer but yields can be increased by adding nitrogen 
and phosphate. Alfalfa responds to phosphate, even 
though the soils of the Area are strongly calcareous. This 
crop 1s commonly fertilized with nitrogen and phosphate 
after a planting is established and with phosphate during 
the third year of the stand. oe 

Small grain.—Barley is the principal small grain, but 
some winter wheat, spring wheat, and oats also are grown. 
Small grain can be grown on all irrigated soils in the Area 
except the Toy soils, but it does best in areas that are free 
of excess salts and alkali. In 1954, there were 3,642 acres 
of barley in the Area, 1,757 acres of winter wheat, 2,040 
acres of spring wheat, and 357 acres of oats. ; 

Barley, spring wheat, and oats are sown from the middle 
of March to the end of May. These crops are generally 
irrigated after planting. Ordinarily, they are harvested 
by combine in August, and then the fields are grazed 
lightly to clean up the grain left in harvest. Although 
most straw is baled or burned, turning under as much as 
possible is better than burning. Winter wheat is sown late 
in August and then is irrigated. ; 

Much of the barley is fertilized with nitrogen alone or 
with nitrogen and phosphorus together. Some stands of 
barley are fertilized by injecting liquid ammonia into the 
soil before planting or by adding it to the irrigation water. 

Permanent pasture—Permanent pasture produces for- 
age for livestock and is successfully used in reclaiming 
saline-alkali soils. It can be grown on all irrigated soils 
in the Area, but the kind of plants differs according to the 
amount of salts and alkali. A mixture of alfalfa and tall 
fescue is well suited to all soils except Toy silty clay, 
strongly saline-alkali. Well suited to that soil is tall 
wheatgrass alone or in mixture with sweetclover or alfalfa. 
In the Lovelock Area about 6,000 acres are in permanent 
pasture. 

Pasture is commonly fertilized annually with nitrogen 
and phosphate combined. In a few places, nitrogen or 
phosphate applied alone increases the yield of a grass or a 
legume. Nitrogen is most beneficial in split applications. 

Other crops.—Corn for silage, potatoes, and onions can 
be grown on. all irrigated soils that are free of excess salts 


and alkali. The acreage of these crops generally is small, 
but it varies from year to year, depending on the water 
available, For example, corn for silage was grown on 897 
acres in 1954 but on only 7 acres in 1949. 

Sugar beets can be produced on most irrigated soils of 
the Area. 


Crop rotations 


Crop rotations are not rigid in this Area, but generally 
alfalfa is grown for 6 to 9 years, then small grain for 2 or 
3 years. The last crop of small grain is generally a com- 
panion crop for a new seeding of alfalfa. On a few fields, 
I year of corn or another row crop is substituted for 1 
year of small grain. 

Where the supply of irrigation water permits rotation of 
crops, growing legumes and grasses 1s a good way to 
counteract the soil-depleting effects of row crops and small 
grain. Rotating crops maintains yields and holds tillage 
to the minimum. 

Fertilizer 

All the irrigated soils used for crops in this Area respond 
well to liquid or solid fertilizer, but response is generally 
better in those soils that are low in nutrients. The specific 
fertilizer needed depends on the kind of crop grown. 
Applying a combination fertilizer that contains nitrogen 
and phosphate increases yields of small grain and aids in 
establishing alfalfa. Thereafter, alfalfa benefits from 
phosphate applied every 2 years for the life of the stand. 
Truck crops should be fertilized annually with a combina- 
tion fertilizer that 1s used in two applications, the first 
applied at planting time and the second applied as top- 
dressing before thinning or before the second irrigation. 

Little, if any, potash 1s required. The soils are believed 
to be supplied with potassium from mica, which is a min- 
eral bearing potassium, and from the weathering bypro- 
duets of volcanic ash. 

Barnyard manure adds nitrogen, phosphate, and potas- 
sium to the soil and promotes good tilth. It should be 
applied at the rate of 10 tons or more per acre, at least 
once during each rotation. 

Tn all the soils of the Area, lime is so abundant that it 
causes deficiencies of phosphorus and iron, The phos- 
phorus deficiency slows the growth and reduces the yield 
of most crops, particularly alfalfa. A deficiency of iron 
causes “lime-induced” chlorosis, or yellowing, in the leaves 
of trees, shrubs, and a few crops in the Area. Apparently, 
a deficiency of iron has not reduced the yields of most for- 
age crops in the Area. Chlorosis occurs in alfalfa but 
never in two successive crops or for two successive years. 


Green manure and crop residue 


As much organic matter as possible should be added to 
the soil, except in years when a short supply of irrigation 
water is forecast. On farms where the major enterprise is 
growing row crops or small grain, the last crop of hay in 
each rotation is especially valuable if it is turned under 
as green manure. On all farms, turning under crop residue 
improves soil tilth and increases the intake of water. Ap- 
plying nitrogen fertilizer aids micro-organisms to break 
down the organic matter in the soil. 

If a scanty supply of water is expected, stubble and 
other crop residue should be left standing to protect the 
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soil from wind. The residue can be turned under when 
there is enough water. 


Control of insects and weeds 


Successful soil management includes suitable measures 
to control harmful insects and weeds. Among the harm- 
ful insects that are or have been in the Area are weevil, 
pea aphid, yellow-spotted aphid, yellow-striped army 
worm, timothy mite, red spider, grain aphid, and thrip. 
These insects can. generally be controlled by applying in- 
secticides from the ground or the air, by selecting insect- 
resistant crops, or by using ladybugs and other natural 
predators. Specific recommendations for insect control 
are made annually by the Entomology Research Division 
and are disseminated through the State Department of 
Agriculture, the University of Nevada, and the manu- 
facturers of insecticides. 

Among the important weeds of the Area are morning- 
glory, whitetop, knapweed, dodder, chicory, puncturevine, 
wild oats, foxtail barley, and halogeton. An eflective pro- 
gram for the control of these weeds requires the use of 
crop seed that is free of weeds and the proper rotation of 
crops. Inareas that are not in cultivation, applying chem- 
icals is most effective. For the complete control of most 
perennial weeds, 2 or 3 years are likely to be required. 

The improper use of chemicals is costly, results in poor 
control of weeds, and may discourage a farmer from at- 
tempting this type of program again. Professional advice 
on weed control can be obtained from the county extension 
agent, the Nevada Department of Agriculture, and other 
authorities in the field. 


Conservation irrigation 


The Humboldt River supplies all the water used for irri- 
gation in the Area. Efforts have failed to obtain water 
of suitable quality by pumping it from underground 
sources. However, the possibility of obtaining irrigation 
water by pumping should not be overlooked. 

Irrigation water is one of the most valuable resources 
of the Area, but its greatest benefits depend on its efficient 
use, which should be based on a careful consideration of 
soil characteristics and other features of the land. By 
properly developing a farm irrigation system, water can 
be controlled and applied on the land according to the 
principles of conservation irrigation. 

A good system for conservation irrigation supplies water 
in the amount needed for the optimum growth of crops, 
at the time needed by crops, with as little waste as possible, 
without erosion. It can mean savings in water and labor, 
control of erosion, better crop yields, and the continued 
productivity of soils. In many places, it eliminates the 
problems of poor drainage and of excess salts and alkali, 
or it can bea start toward their solution. 

Efficient delivery of water to the farms is the first ste 
in supplying the moisture needed by growing crops. A 
good distribution system is one that has enough capacity 
to meet the needs of the crops irrigated, that is located 
and controlled so that seepage losses are negligible, and 
that carries the required flow safely. The system may be 
constructed and managed by one farmer or by a group 
of farmers. 

Next, the water must be delivered from the distribution 
system to the individual fields. An efficient system for 
transporting water on a farm or a ranch is designed and 


constructed so that it carries the required flow without un- 
due seepage and without erosion. Control structures are 
needed. to facilitate the handling of water. 

The design of an irrigation system is governed by the 
method of irrigation to be used, the amount of Jand level- 
ing needed, anc the expected efliciency in applying water. 
In this Area water is generally distributed on a field be- 
tween. borders or in furrows. Sprinkler irrigation is used 
on only a few acres. 

Land leveling is the reshaping of land to a planned grade 
that permits the uniform application of water without ero- 
sion. <A field that is properly leveled provides for safely 
removing excess water from the lower end. The degree of 
leveling depends on the depth of the soil, the topography, 
and the method of irrigation to be used. 

If water is to be applied efficiently, a farmer needs to 
know the capacity of the soil to hold water that plants can 
use (available water capacity), the rate that water enters 
the soil (intake rate), and the amount of water needed by 
crops. This knowledge enables him to apply only the 
amount of water that growing crops require and to keep 
water losses to the minimum. 

Asa rule, soils in the Lovelock Area have a high avail- 
able water capacity. Most soils free of excess salts and 
alkali hold about 2 inches of available water in each foot 
of soil. In soils that are saline-alkali, the amount of 
water held for plants is less than 2 inches because of the 
salts. Slightly saline-alkali soils hold about 15 percent 
less available water than nonsaline-nonalkali soils, and 
strongly saline-alkali soils hold about 50 percent less. 

The irrigation water used in the Area has a moderate 
to high content of soluble salts and sodium. Applying 
only enough water to meet the needs of crops is aclvis- 
able most of the time, but an occasional heavy irrigation 
is necessary to leach accumulated salts from the root zone. 
Adequate drainage and special irrigation practices for 
controlling salinity are needed to maintain a favorable 
salt balance in the soil. 

The common practice in the Area is to irrigate alfalfa 
once for each cutting of hay and to irrigate grain and 
pasture two or three times in a season. In establishing 
alfalfa or pasture, a small amount of water is applied 
several times. Where soils are irrigated in this manner, 
the water table rises and prevents the complete removal 
of salts and, except in adequately drained areas, a favor- 
able salt balance. 

In this Area border irrigation and furrow irrigation 
are suitable. Border irrigation consists of applying 
water to strips of varying width that are separated by 
low dikes or border ridges. The water advances slowly 
down the strip and wets the soil. Furrow irrigation 
consists of applying water down the slope in ‘small 
trenches 8 to 12 inches deep. The length and the spacing 
of furrows depend on soil texture and the kind of crop. 

Border irrigation is suitable on fields in close-growing 
crops. It can be effectively used on all soils that can be 
leveled and have a basic water-intake rate of not more 
than 8 inches per hour. Furrow irrigation is suitable 
on fields in row crops. It can be used on all soils except 
those that have a high intake rate and poor lateral move- 
ment of water. Sprinkler irrigation is suitable for 
nearly all irrigated crops that are commonly grown. 
Sprinklers are especially helpful in establishing perennial 
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crops. They are more suitable than are surface methods 
for irrigating shallow or coarse-textured soils. 

The border method is most common in the Lovelock 
Avea. Generally, the length of run ranges from 800 to 
1,300 feet. The width of the strip between borders varies 
from farm to farm and depends on the stream, or head, of 
water available. On most, farms the average stream is 12 
to 18 cubic feet per second, but some farmers use consid- 
erably more water. 

If soils in the Area are to be irrigated efficiently, they 
must be irrigated rapidly. At one setting, the total 
stream of water available should be applied to a single 
border strip rather than to three or four strips. Apply- 
ing a larger stream decreases the length of time needed to 
advance the water down the entire strip. As a result, 
the amount of water applied to the soil is more easily 
controlled. 

Applying water in such a manner requires changes in 
the farm irrigation system. Permanent headgates are 
needed to keep ditch banks from washing out, and border 
ridges must be built higher than those now used. 


Drainage 

While the soils of the flood plain were forming, their 
drainage ranged from very poor to excessive. Soon after 
the first settlers arrived, they began to divert water from 
the Humboldt River for irrigation, and consequently 
they altered the natural drainage. The acreage of irri- 
gated land was enlarged rapidly, and by 1890 a large part 
of the valley was developed. Because water was applied 
to the soils in larger amounts than could be removed 
quickly, salts accumulated and crop yields declined. _ 

In 1915, when Drainage District No. 1 was organized 
in Lower Valley, about 30 miles of open drains were con- 
structed. The lower part of the system was abandoned 
during the droughts of 1920 and 1930, but after Rye Patch 
Reservoir was completed in 1936, the natural stream flow 
increased because of increased precipitation. Water be- 
came more plentiful. For the first time, ranchers had 
irrigation water available late in summer and early in 
fall. 

Throughout the valley these changes brought drain- 
age problems that were partly met when new drains were 
constructed and existing drains were deepened by the 
Pershing County Water Conservation District, the U.S. 
Corps of Engineers, the U.S. Bureau of Reclamation, and 
private water users. As a result, removing excess water 
is now less of a problem, but drainage is still inadequate 
in parts of the valley. 

In soils that are inadequately drained, soluble salts and 
alkali accumulate and retard or prevent the growth of 
crops. In this Area a significant acreage of cultivated 
soils is now slightly or strongly saline-alkali. The water 
available for irrigation contains about 1 ton of soluble 
salts to each acre-foot of water applied to the soil. The 
salt content of the water increases or decreases accord- 
ing to the total water available at Rye Patch Reservoir. 
Unless drainage is provided, using this water for irriga- 
tion can make a soil strongly saline-alkali in a short time. 

Drainage is a problem in the Lovelock Area because the 
water table is high throughout the valley and because 
an excessive amount of water seeps from conveyance 
ditches and percolates deeply in irrigated fields. The 
drainage problem is only slightly aggravated by water 


flowing underground from the surrounding low-lying 
hills or from the Humboldt River in Upper Valley, where 
the deeply entrenched river is well below the water table. 
In Lower Valley, however, the river is not so deeply en- 
trenched, and in the vicinity of Big Five Reservoir, where 
the river bed is higher than the surrounding land, a sub- 
stantial amount of water moves from the river and into 
the soil. 

As w rule, the soils in the Area can easily be drained. 
Although many soils have clay layers, their structure is 
strong, and they have a high content of lime and of or- 
ganic matter. Consequently, they are sufficiently per- 
meable for water to move at a rate that insures adequate 
drainage. In addition, many soils are dissected by old 
channels filled with sandy material. These channels can 
be used as aquifers to help improve drainage. Deep drains 
should be located so that they imtercept these channels, 
and irrigation ditches that cross them should be lined. 

Studies made by the U.S. Bureau of Reclamation indi- 
cate that the long-range trend and the seasonal fluctuations 
of the water table are closely related to irrigation. The 
general flow of subsurface water is down the valley, and 
the slope of the water table conforms closely to the slope 
of the ground. The water table is low in winter and 
reaches its greatest. depth in March. After the start of 
irrigation in March, it rises rapidly and is nearest the sur- 
face late in June or early in July, when irrigation is heavi- 
est. In August and September, as irrigation declines, the 
ground water recedes slowly, but near the close of the 
season, generally in September, the fall is more rapid. 
Between the end of October and the close of winter, the 
water table falls slowly to its greatest depth. Seasonally, 
the water table fluctuates 2 to 10 feet, and during the irri- 
gation season, it rises and falls as much as 8 feet in a week 
and 6 feet in a month. 

Seepage losses are most excessive in the Young and the 
Old Channel Canals in Upper Valley. For about 214 
miles, these canals are parallel, are higher than the sur- 
rounding land, and cross several old channels filled with 
sand. Studies by the Bureau of Reclamation indicate that 
the canals contribute substantially to the ground water of 
the Area. 

Other piezometer stuclies show that the effectiveness of 
existing drains depends primarily on the depth of the 
drain, the permeability of the soil, and the occurrence of 
aquifers. The studies indicate that an open drain, 12 feet 
deep, lowers the water table on each side for a distance of 
t4 to more than 14 mile. 

Upper Valley includes about 13,600 acres of irrigable 
land and has two main drains, the Graveyard Drain on the 
west side, and the Lovelock Drain on the east side. These 
join to form the Toulon Drain, which empties into Toulon 
Lake and supplies its water. The Toulon Drain crosses 
wasteland throughout its length and functions only as an 
outlet for excess water. 

Part of Upper Valley is reasonably well drained. A 
large area, however, is inadequately drained because the 
existing drains are too shallow, the lateral drains are too 
few, and seepage is excessive from the Old Channel and the 
Young Channel Canals. In addition, dams hold water at 
a high Jevel in the Graveyard, Lovelock, and Johnson 
Drains, and the Pitt Diversion Dam holds the water high 
in the Humboldt River. 
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Figure 12.—A pumping station on a north-south lateral of the 
Keys Drain. Drainage water is lifted about 10 feet and then dis- 
charged by gravity flow into Humboldt Lake. 


Lower Valley contains about 27,000 acres of irrigable 
soils and is served by two main drains, the Army Drain 
and the Keys Drain. Water is discharged into the Army 
Drain. from one east-west Jateral and several north-south 
laterals. Except in the most northern part, many short 
drains empty into the north-south laterals. 

Most parts of Lower Valley are adequately drained, but 
new laterals are needed at the northern end, where drains 
are Jacking. In years when runoff is normal, drainage 
water flows by gravity to Humboldt Lake, but if the lake 
rises because of abnormally high runoff, pumps must be 
installed to lift drainage water over the flood-control dike. 

In the area below the Army Drain, excess water is re- 
moved by the Keys Drain andl its east-west and north-south 
laterals, This area is effectively drained, but excess water 
is pumped into Humboldt Lake because a ditch deep 
enough for drainage does not provide gravity flow (fig. 
12). 


Saline-Alkali Soils 


Most soils in arid regions contain soluble salts, and in 
places the salts are highly concentrated. Soluble salts are 
among the products of the weathered primary soil min- 
erals. In humid regions, percolating rainfall generally 
leaches salts out of the soil, but in arid regions, where rain- 
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fall is low and evaporation and transpiration are high, 
leaching is incomplete and some of the salts remain. 

Weathered primary minerals directly or indirectly sup- 
ply nearly all soluble salts, but in only a few places do 
enough salts accumulate in place from the primary min- 
erals to form a saline soil. Saline soils have generally 
received salts from other locations, and the main carrier 
is water. 

In the Lovelock Area, salts accumulate through the ac- 
tion of surface water and ground water. Many of the soils 
are affected by salt because they are irrigatecl with water 
that contains dissolved salts. Flooding streams carry salts 
from outside the Area and deposit them in low-lying places. 
Where saline ground water rises close to the surface, it 
evaporates and leaves salts. 

Saline soils contain excessive amounts of soluble salts 
only, whereas alkali soils contain excessive adsorbed sodi- 
um. Soils that contain both excess soluble salts and alkali 
ave described as saline-alkali. As long as their salt con- 
tent remains excessive, saline-alkali soils resemble saline 
soils In appearance and in properties. Under conditions 
of excess salts, pH readings are seldom above 8.5, and 
the soil particles remain flocculated. If the excess salts 
are leached out, however, a saline-alkali soil generally be- 
comes nonsaline-alkali, and its physical properties change 
markedly. As leaching reduces the concentration of salts 
m the soil solution, some of the exchangeable sodium 
hydrolyzes and forms sodium hydroxide. Then the soil 
may become strongly alkaline and have pH readings above 
8.5. Soil particles disperse, tilth is poor, and- water does 
not enter or move through the soil well. 

Saline-alkali phases of several of the soils have been 
mapped. The degree to which a soil is affected by excess 
salts and alkali is determined by examining the vegetation, 
by observing the characteristics of the soils, and by making 
laboratory analyses of soil samples collected in the field. 
Asa result, three saline and alkali classes are defined in the 
Lovelock Area. These classes are based primarily on the 
amount of salts and alkali contained in the surface layer 
of the soil at the time of the survey. Two of the three 
classes are identified on the soil map as soil phases. The 
three classes are— 

1. Soils free of excess salts and alka contain less than 
0.15 percent of salts. The conductivity of the saturation 
extract is less than 4 millimhos per centimeter at 25° C., 
and the percentage of exchangeable sodium is less than 12. 

2. Slightly saline-alkali soils contain 0.15 to 0.85 percent 
of salts, or the conductivity of the saturation extract is 4 
to 8 millimhos per centimeter at 25° C. The percentage 
of exchangeable sodium is 12 to 40 for coarse textured 
and moderately coarse textured soils and is 12 to 25 for 
medium-textured to fine-textured soils. 

3. Strongly saline-alkali soils contaim more than 0.65 
percent of salts, or the conductivity of the saturation ex- 
tract is greater than 15 millimhos per centimeter at 25° C. 
The percentage of exchangeable sodium is greater than 
40 for coarse textured and moderately coarse textured soils 
and is greater than 25 for medium-textured to fine-textured 
soils. ; 

Although a distinct gap occurs between the second class 
and the third, an intermediate, or moderate, class is not 
neecled, because less than 1.0 percent of the samples ana- 
lyzed was moderately saline-alkali. 
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Some soils mapped as slightly saline-alkali are free of 
excess salts and alkali in the uppermost 4 or 5 inches, but 
they contain slight or moderate concentrations just below 
the plow layer. Several soils mapped as strongly saline- 
alkali are only slightly affected in the plow layer, but they 
contain strong concentrations just below the plow layer. 

Several soils in the Lovelock series are classed as sale 
but not alkali, though their percentage of exchangeable 
sodium is greater than 15. The sodium does not adversely 
affect these soils when they are improved by removing the 
soluble salts. In Lovelock soils unfavorable effects of 
sodium are probably inhibited by the high content of or- 
ganic matter, diatomaceous earth, and volcanic glass. 


Managing saline-alkali soils 


Soils differ in the kinds of salts they contain and in the 
practices they need for improvement. For this reason, 
each soil may require individual treatment. In dealing 
with the problem, however, some general guidelines can be 
given that should be helpful. 

Reclaiming the Lovelock soils is possible wherever ade- 
quate drainage can be provided and enough water is avail- 
able to leach away the excess salts. Areas that have an 
uneven. surface must be leveled to provide a uniform grade 
for irrigation. Flooding between high border dikes 
is the most suitable method of applying water. After the 
soil has been irrigated, it should be seecled to a salt-tolerant 
grass or to barley. A normal irrigation schedule can be 
followed, but a large amount of water should be applied 
during each irrigation so that soluble salts are flushed out 
of the soil and into the drainage water. Leaching should 
be continued until the soil is free of excess salts. 

If the foregoing practices are followed, a partial crop 
likely can be harvested at the end of the first irrigation 
season. Normal allocations of irrigation water probably 
will remove all of the harmful salts from the surface layer 
in a short time. After the salinity has been lowered to a 
safe level, the soil is suited to more kinds of crops, and the 
cropping system can then be changed. Crop suitability can 
be determined by analyzing soil samples at the end of an 
irrigation season. 

Improving soils that contain an excessive amount of 
adsorbed sodium, or alkali, is more difficult and may re- 
quire more time. Among these soils are the Humboldt, 
Placeritos, Ryepatch, and Sonoma soils. In addition to 
draining, leaching, and the other practices needed for the 
improvement of saline soils, a chemical amendment must 
be added to saline-alkali soils to replace the adsorbed 
sodium. 

Chemical amendments for replacing sodium are gypsum 
and its various forms, including gypsite, anhydrite, and 
selenite, as well as elemental sulfur, sulfuric acid, iron 
sulfate, and aluminum sulfate. Any of these amendments 
can be successfully used, though some are faster to react 
than others. Cost and availability generally determine the 
choice. The amount of amendment needed for improving 
a soil is determined by an analysis of soil samples that 
indicates the amount of sodium that must be replaced if 
the soil is to be improved. 

If an amendment other than gypsum or sulfur is desired 
for use, the relative amount needed can be determined from 
the following comparison: One ton of sulfur is equivalent 
to 3.06 tons of sulfuric acid, 5.38 tons of gypsum 


(CaSO, -2H.0), 8.69 tons of iron sulfate (FeSO,-7H.0), 
and 6.94 tons of aluminum sulfate (Al.SO,°3'18H,0). 

Tron sulfate and aluminum sulfate act quickly, but high 
cost prohibits their general usc. In the Lovelock Area, 
the choice of amendment is limited to gypsum or sulfur. 

From the standpoint of efficiency in replacing sodium, it 
is advantageous to leach most of the soluble salts before 
applying chemical amendments. If the soluble salts are 
removed first, more of the calcium supplied by the amend- 
ments is available for replacing adsorbed sodium. From 
the standpoint of soil improvement, however, the efficient 
removal of sodium by leaching before amendments are 
applied may be more than offset by the decrease in soil 
permeability that generally accompanies the leaching of 
salts from saline-alkali soils. Resulting permeability 
determines, therefore, whether amendments should be ap- 
plied before or after soluble salts are removed. In the 
Lovelock Area, it is advisable to remove part of the salts 
through leaching and then to apply the amendment. 

Chemical amendments normally are broadcast and in- 
corporated into the-soil by light disking. Sulfur should 
be thoroughly mixed with the soil to insure rapid oxidation 
to the sulfate form, Amendments can be applied by add- 
ing them to irrigation water, but this method is poorly 
suited to the Lovelock Area. Gypsum dissolves so slowly 
that the amount that can be applied in irrigation water is 
less than the amount needed by the soil. Consequently, 
improving a soil by using gypsum in this way is likely to 
take several years. 

Except where sulfur is used, saline-alkali soils should 
be leached immediately after the amendment is applied. 
Leaching dissolves the amendment and carries it down- 
ward, and it also removes the soluble sodium salts that 
form as the adsorbed sodium is replaced by calcium. 

Where sulfur is applied, sufficient time should be allowed 
before leaching so that the amendment oxidizes and reacts 
with the lime to form gypsum. The soil must be kept 
moist, however, because water is needed for the oxidation 
of sulfur. Consequently, the most desirable season for 
applying sulfur is fall rather than spring. 

By analyzing soil samples, the amount of amendments 
needed to improve saline-alkali soils can be determined. 
Since the amount of soluble salts and alkali may vary 
within short distances, the sampling shows only the aver- 
age concentrations in a field. If some alkali spots are left 
after the first treatment, these can be corrected the follow- 
ing year. An estimate of the amount of amendments 
needed should not be based on an analysis of the spots most. 
strongly alkali, because the estimate would be two to five 
times greater than the amount actually needed. 

If soil tests show that the amount of gypsum required 
is too expensive, a soil can be considerably improved by 
growing salt- and alkali-tolerant grasses. Among the 
grasses well suited are tall wheatgrass, western wheatgrass, 
and tall fescue. 

In using grass to improve an area, the most serious 
problem is getting a stand. High concentrations of salts 
delay germination by limiting the absorption of water, 
and seeds may not germinate after the first irrigation, or 
even after the second or third. Seeds that fail to germi- 
nate eventually rot. 

The second stage in establishing grass is the growth of 
seedlings upward through the soil. If a saline-alkali soil 
dries out, it tends to bake and to crust. When the surface 
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Tania 2.—Chemical analyses of water samples from four locations on the Humboldt River 
y 


Sodium 
Years content | EC x 108 
sampled Sampling location cbereent: at 25° C B Ca Mg Na CO; |HCO;} Cl 80,4 
age o 
bases) 
Percent EPM1| EPM1| EPM1| EPM1| EPM\| EPM!| EPM1t| EPMt 
1942-1949 | Palisade gaging station: : 482 | 0.17 | 2.25 | 1.09 | 1.76 | 0.49 | 3.54 | 0. 52 0. 74 
(About 135 miles upstream from Rye 
Patch Reservoir) 
1942-1945 | Comus gaging station: 48 609 | 0.33 | 2.03 | 1.16 | 2.97 | 0.58 | 4.13 | 0. 87 1.13 
(About 60 miles upstream from Rye 
Patch Reservoir) 
1942-1949 | Callahan Bridge gaging station: 48 683 | 0.30 | 2.38 | 1.24] 3.45 | 0.50] 4.41 7 1.24) 131 
(At upper end of Rye Patch Reservoir) 
1942-1949 | Rye Patch Dam. 63 1, 0387 | 0.53 | 2.10 | 1.57 | 6.52 | 0.89 | 4.29 | 3.68 1. 86 


! Equivalent per million: A unit chemical equivalent weight of an ion per million unit weights of solution, 


Equivalents per million 


and milliequivalents per liter (meq./l.) are numerically identical if the specific gravity of the solution is 1.0. 


is seriously encrusted, seedlings cannot break through and 
they clie. 

Frequent, light irrigations can be used to reduce the salt 
accumulation around the seeds and to prevent crusting. 
The soil may need irrigating every 3 to 5 days until the 
crop has grown to a height of 8 to 5 inches. Applying a 
small amount of gypsum or sulfur—generally 2 to 4 tons 
per acre—helps to prevent crusting and thereby allows 
seedlings to emerge. 

Crops should be selected that will produce satisfactory 
yields in saline-alkali soils (20) + 


Quality of irrigation water 


The quality of water m the Humboldt River varies 
greatly from the upper watershed above Palisade to the 
Lovelock Valley. Salts are progressively concentrated 
in the downstream part of the river as water evaporates 
from the stream channel and the flood plain and as saline 
water drains back to the river from irrigated areas. The 
increase in salinity of river water is shown in table 2, 
which gives data obtained by analyses of samples taken 


*Ttalicized numbers in parentheses refer to Literature Cited, 
p. 87. 


at Palisade, Comus, Callahan Bridge, and Rye Patch 
Dam. 

Throughout its course the Humboldt River contains a 
fairly high percentage of sodium. In the upper parts of 
the stream, where the water supply is abundant and the 
total content of mineral matter is low, the sodinm is of 
little concern. At the lower end of the river, however, 
the sodium content is significant because water is in lim- 
ited supply and contains a fairly large amount of dis- 
solved salts. Drainage water adds a large amount of salts 
to the river between Palisade and Rye Patch Reservoir. 
At the entrance to Rye Patch Reservoir in 1949, the aver- 
age salt content of river water was 0.54 ton of salt to the 
acre-foot of water. In comparison the water released 
from the reservoir averaged 0.80 ton of salt to the acre- 
foot of water, an increase of about 48 percent. The in- 
crease likely was caused by evaporation and other factors. 
Table 3 gives data obtained by analyses of irrigation 
water sampled at Rye Patch Dam for the years 1943 
through 1949. Although table 8 does not, show the rela- 
tionship between quality of water and volume of flow, the 
quality was better in seasons of high flow than in seasons 
of low flow. 


TaBie 38.—Chemical analyses of ivrigation water at Rye Patch Dam 
[Data are average for the irrigation season] 


Salt Equivalents per million grams 
Total | content Soluble 
Year Number; ECx10° |Reaction|dissolved| per Boron sodium 
of solids {aere-foot (percentage 
samples of water of bases) 
pry PPI Tons PPM! Percent 

1943+ cies ei 18 955 |__-.-__- 680 | 0. 988 0. 44 2.35 | 1.49 | 5.26 | 5.30 | 1.71 2. 48 
1044) ole ek 16 941 |__ee 702 | 0. 962 0. 52 60.5 | 2.10 | 1.57 | 5.65 | 5.43 | 1.73 2. 68 
19452220. o eee es 23 998 |-_---.-- 735 | 0.996 0. 54 61.8 | 2,25 | 1.49 | 6.27) 5.48 | 1.75 3. 10 
1946__...---.---_-- 16 822 |_-----.- 625 | 0. 905 0, 44 54.7 | 2.20 | 1.49 | 4.61 | 5.15 | 1. 50 2. 03 
1947 eo o8 se te eS 17 1,128 |__.--__- 788 | 1.021 0. 59 67.7 | 1.95 | 1,61 | 7.30 | 5,22.) 1. 87 4, 35 
1948___-...2----- 15 T3284. |e ee 2 830 1, 092 0. 69 69.8 | 1.80 | 1.90 | 9.00 | 5. 38 | 2.31 5, 87 
1949 .0.5 Ve eee 10 823 8. 2 536 | 0. 800 0. 43 59.0 | 1.72 | 1.40 | 5.12 | 4.40 | 1. 64 2. 53 
Average.__------- 16 992) |Ee2ec 20's 698 | 0.97 0. 52 61.5 | 2.05 | 1.56 | 6.20 | 5.20 | 1.78 3, 28 


1 Parts per million. 
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Tasie 4.—Chemical analyses of irrigation water at five diversion dams 


[Average values for the years 1948 and 1949] 


Salt Soluble Equivalents per million grams 
Total content sodium 
Diversion dam ECx10® | dissolved {per acre-| Boron | (perecnt- i 
solids foot of age of Ca Mg Na CO; |HCO;] SO, Cl 
water } bases) 
PPM“ Tons PPM? Percent 
Youngs..2-- 2 ses24es20 282 999 606 0. 86 0. 33 E 1.66 | 1.01 | 7. 20 | 0.27 | 4.57 | 1.89 3. 62 
Pitt. 22 fae eet A 995 612 0. 93 0. 37 64.1 | 1,55 | 1.44 | 6 78 | 0.29 | 4.47 | 1.90 3. 66 
Trish American__._.-..------ 982 607 0. 95 0. 40 66.3 | 1.44 | 1.43 | 6.26 | 0.38 | 4.07 | 1.89 3. 58 
Rogers__.------------------ 1, 040 636 1. 04 0. 44 64.2 | 1.44 | 1.38 | 6.98 | 0.35 | 4.383 | 1.98 | 4.12 
Big Five..------------------ 1, 367 814 1, 38 0. 76 76.8 | 1.46 | 1,42 10, 29 | 0.30 | 4.61 | 2. 36 6. 37 


1 Averages from ficld tests based on electrical conductivity on 13 to 19 samples. 


2 Parts per million. 


Studies by the U.S. Bureau of Reclamation indicate 
that the salt content of irrigation water increases only a 
little between Rye Patch Dam and Young Dam, the first 
diversion dam downstream from Rye Patch. Below 
Young Dam, the increase is gradual and occurs mostly 
downstream from the Tvish-American Dam, the lowest 
dam used for diverting water to Upper Valley. The in- 
crease in salinity below the Ivish-American Dam is caused 
by the large amount of saline water that seeps back to 
the river from irrigated areas. 

During the irrigation seasons of 1948 and 1949, samples 
of water were analyzed by the Burean of Reclamation to 
determine the amount of change in salt content of the 
river downstream from Rye Patch Reservoir. Compared 
to the amount of salts contained in water at Rye Patch 
Dam, the concentration of salts at each of the diversion 
dams showed the following average increase: Young Dam, 
none; Pitt Dam, 3 percent; Irish-American Dam, 5 per- 


cent; Rogers Dam, 15 percent; and Big Five Dam, 58 per- 
cent. Table 4 gives data obtained by analyzing samples 
of water taken at these five points of diversion in 1948 
and 1949. 

Except for water in the Lovelock Drain, drainage water 
in the Area is generally too saline for irrigation. In 1948 
and 1949, drainage water sampled at five stations had a 
content of salts ranging from 1.6 to 10.5 tons of salts to 
the acre-foot of water. In general the concentration of 
salts decreases during the irrigation season, when the 
drainage flow is high. The concentration is lowest near 
the close of the irrigation season and is highest in spring, 
just before the start of the season. Drainage water dis- 
charged from Upper Valley contains less salt than that 
from Lower Valley, where 6,000 acres or more have been 
brought under irrigation in recent years. Table 5 gives 
chemical analyses of drainage water for the years 1948 
and 1949. 


Taste 5.—Chemical analyses of drainage water 


[Data are average for the year] 


Salt Soluble Equivalents per million grams 
Total | content sodium 
Drain Sampling station Year | ECX10® jdissolved) per acre-| Boron | (percent- 
salts foot of age of Ca Mg Na |HCO;| 80, Cl 
water bases) 
PPM! Tons PPM'| Percent 

Graveyard_.; Pitt (drainage water | 1948 3, 486 2, 192 2.98 | 1. 86 72.5 5.27 | 4.05 | 23.74 | 7.93 | 8 72 | 20, 05 
from upper one- 1949 3,270 | 2,078 2. 83 | 2.35 75.0 | 2.75 | 4.58 | 25.26 | 3.95 | 8 82} 19. 60 
fourth of Upper 
Valley). 

Lovelock_--| B and B (drainage 1948 2, 384 1, 478 2.01 | 1.59 59. 0 5.99 | 2.90 | 12.80 | 5.18 | 4.73 | 14.35 
water from area 1949 2,218 | 1,413 1.94 | 1.19 58.2 | 3.92 | 2.51 | 12.95 | 2.56 | 5.10 | 14.17 
near and north of 
Lovelock). 

Toulon_.__- -Perth (drainage 1948 3,339 ] 2, 092 2.85 | 1. 74 69. 2 5.79 | 3.83 | 21.65 | 7.14 | 8.07 | 20.19 
water from Upper | 1949 2, 985 1, 908 2.59 | 1. 93 68.5) 3.11 | 3.50] 21.14 | 4.12 | 7.52 | 18. 78 
Valley). 

Army_._--- Big Five (drainage 1948 8,635 | 5, 516 7.50 | 2.32 67.3 | 17. 01 10. 86 | 57.33 | 2.39 | 9.66 | 77. 06 
water from areas 1949 6,677 | 4, 523 6.15 | 2.70 63.9 | 11.79 | 8.03 | 44. 64 | 2.41 | 8.91 | 58. 51 
newly irrigated). 

Army_----- Airport (drainage 1948 7,109 | 4, 639 6.31 | 2. 23 64.7 | 16.04 | 8.56 | 45.04 | 3.85 | 9.65 | 61. 11 
water from Lower | 1949 6,577 | 4, 474 6.08 | 2. 44 60.8 | 14.41 | 8.41 | 42.07 | 3.44 | 9.65 | 56. 06 
Valley). 

AVEINGG 22) oat cocee foe DSSS Deda sale ote ces 3, 030 4.12 | 2.03 65.9] 8.61) 5.72 | 30.66 | 4.30] 8 08 | 35.99 


1 Parts per million. 
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The ground water under the flood plain of the Humboldt 
River contains a large amount of dissolved solids and is 
high in percentage of sodium. It is generally unfit for use 
in irrigation and by livestock. 


Capability Groups of Soils 


The capability classification is a grouping of soils that 
shows, in a general way, how suitable the soils are for most 
kinds of farming. It is a practical grouping based on 
limitations of the soils, the risk of damage when they are 
used, and the way they respond to treatment. 

In this system all the kinds of soil are grouped at three 
levels, the capability class, subclass, and unit. Eight capa- 
bility classes are in the broadest grouping and are desig- 
nated by Roman numerals I through VIII. In class I are 
the soils that have few limitations, the widest range of 
use, and the least risk of damage when they are used. The 
soils in the other classes have progressively greater natural 
limitations. In class VIII are soils and landforms so 
rough, shallow, or otherwise limited that they do not pro- 
duce worthwhile yields of crops, forage, or wood products. 

The subclasses indicate major kinds of limitations within 
the classes. Within most, of the classes there can be up to 
four subclasses. The subclass is indicated by adding a 
small letter, ¢, w, s, or ¢, to the class numeral, for example, 
IIw. The letter ¢ shows that the main limitation is risk of 
erosion unless close-growing plant cover is maintained ; 2 
means that water in or on the soil will interfere with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage) ; s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony, and ¢, used in only some parts of the country, indi- 
cates that the chief limitation is climate that is too cold or 
too dry. 

In class I there are no subclasses, because the soils of 
this class have few or no limitations. Class V can contain, 
at, the most, only subclasses w, s, and ¢, because the soils 
in it have little or no erosion hazard but have other limi- 
tations that limit their use largely to pasture, range, wood- 
land, or wildlife. 

Within the subclasses are the capability units, which are 
groups of soils enough alike to be suited to the same crops 
and pasture plants, to require similar management, and 
to have similar productivity and other responses to man- 
agement. Thus, the capability unit is a convenient group- 
ing for making many statements about management of 
soils. In the Lovelock Area, capability units are given 
numbers or letters that either explain briefly the chief 
limitation. responsible for placement of the soils in the 
capability class and subclass or that suggest other limita- 
tions within the unit in addition to the major limitation 
indicated by the small letter w, s, or ¢. For this reason, 
units in each subclass are not numbered consecutively, and 
their symbols are a key to some of the problems or limita- 
tions that affect the soils. The numbers and letters used 
to designate units are— 


Few or no limitations. 

‘Wetness because of a high water table. 

Slow permeability in the subsoil. 

Droughty soils underlain by rapidly permeable 
sand. 

Clayey soils. 


fe 9 bo > 


as 


6. Iixcess salts or salts and alkali. 

0. Loamy soils susceptible to wind erosion. 

L. Sandy soils. 

K. Rainfall insufficient for reseeding perennial grass. 


Capability units with more than one limitation are des- 
ignated by more than one digit. For example, in ca- 
pability unit ITw-35 are clayey soils (5) that have slow 
permeability in the subsoil (3). 

Soils are classified in capability classes, subclasses and 
units according to the degree and kind of their permanent 
limitations; but without consideration of major and gen- 
erally expensive Jandforming that would change the slope, 
depth, or other characteristics of the soil; and without 
consideration of possible but unlikely major reclamation 
projects. 

The eight classes in the capability system, and the sub- 
classes and units in this Area, are described’ in the list 
that follows. 


Class I. Soils that have few limitations that restrict their 
use. (No subclasses) 

Capability unit I-A.—Very deep, loamy, nearly 
level soil that is well drained. 

Class II. Soils that have some limitations that reduce 
the choice of plants or require moderate conservation 
practices. 

Subclass IIw. Soils that have moderate limitations 
because of excess water. 

Capability unit IIw-2.—Loamy, very deep, nearly 
level soils. 

Capability unit TIw-3.—Loamy, very deep, nearly 
level soils that have reduced permeability in 
the subsoil and the substratum. 

Capability unit II[w-35.—Clayey, very deep, 
nearly level soils that have reduced permeabil- 
ity in the subsoil and the substratum. 

Capability unit IIw-5.—-Clayey, very deep, nearly 
level soils. 

Capability unit Ilw-6.—Loamy, very deep, nearly 
level soils that are slightly saline-alkali. 

Capability unit IIw—0.—Loamy, very deep, nearly 
level soil that is highly susceptible to wind 
erosion, 

Capability unit TIw-03-—Loamy, very deep, 
nearly level soils that have a slowly permeable 
substratum and are highly susceptible to wind 
erosion. 

Class III. Soils that have severe limitations that re- 
duce the choice of plants, or require special conserva- 
tion practices, or both. 

Subclass [[Tw. Soils that have severe limitations 
because of excess water. 

Capability unit II1Iw-356—Clayey, nearly level, 
slightly saline-alkali soils that have reduced 
permeability in the subsoil and the substratum. 

Capability unit ITIw-36—Loamy, nearly level, 
slightly saline-alkali soils that have reduced 
permeability in the subsoil and the substratum. 

Capability unit IIIw-4.—Loamy, nearly level, 
droughty soil that is underlain by sand. 

Capability unit I[Iw-46.—Loamy, nearly level, 
droughty soil that is underlain by sand and is 
slightly saline-alkali. 
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Capability unit IIIw-56.—Clayey, nearly level, 
slightly saline-alkali soil. 

Capability unit IIIw-036.—Loamy, nearly level, 
slightly saline soil that has a slowly permeable 
subsoil and is highly susceptible to wind 
erosion. 

Capability unit IITw-06.—Poorly drained, 
nearly level, loamy soil that is slightly saline 
and is highly susceptible to wind erosion. 

Subclass IIIs. Soils that have severe limitations of 
moisture capacity or tilth. 

Capability unit IITs-L.—Sandy, very deep, 
nearly level soil that is droughty. 

Class IV. Soils that have very severe limitations that 
restrict. the choice of plants, require very careful man- 
agement, or both. 

Subclass [Vw. Soils that have very severe limita- 
tions for cultivation, because of excess water. 

Capability unit TVw-356—Clayey, nearly level, 
strongly saline-alkali soil that has a slowly 
permeable subsoil and substratum. 

Capability unit [Vw-36—Loamy, nearly level, 
strongly saline-alkali soil that has a slowly 
permeable subsoil and substratum. 

Class V. Soils not likely to erode that have other limi- 
ations, impractical to remove without major reclama- 
tion, that limit their use largely to pasture or range, 
woodland, or wildlife food and cover. No soils in the 

.-Lovelock Area are in class V. 

Class VI. Soils that have severe limitations that make 
them generally unsuitable for cultivation and that limit 
their use largely to pasture or range, woodland, or wild- 
life food and cover. 

Subclass VIw. Soils severely Jimited by excess 
water and generally unsuitable for cultivation. 

Capability unit VIw-6.—Poorly drained, nearly 
level, loamy soils that are strongly saline or 
strongly saline-alkali. 

Class VII. Soils that have very severe limitations that 
make them unsuitable for cultivation without major 
reclamation, and that restrict their use largely to 
grazing, woodland, or wildlife. 


Subclass VIIw. Soils very severely limited by excess 
water. 
Capability unit VIIw-6.—Strongly saline-alkali 
soils that are imperfectly drained. 
Subclass VIIs. Soils very severely limited by mois- 
ture capacity, stones, or other soil features, 
Capability unit VIIs-4—Coarse textured and 
moderately coarse textured, nearly level to 
strongly sloping soils that are well drained to 
excessively drained. 
Capability unit VIIs-6.—Strongly saline-alkali 
soils that are well drained or moderately well 


drained. 
Coparny unit VIIs-L.—Deep, excessively drained 
sand. 
Subclass VIIc. Soils too severely limited by lack of 


moisture to support crops. 

Capability unit VIIc-K.—Deep, nearly level to 
moderately sloping, medium-textured and mod- 
erately coarse textured soils that have a moder- 
ate or high available water capacity. 

Class VITI. Soils and landforms that have limitations 
that preclude their use, without major reclamation, for 
commercial production of plants; and restrict their use 
to recreation, wildlife, water supply, or esthetic pur- 
poses. 

Subclass VITIs. Soils that produce little ov no vege- 
tation. because of unfavorable texture. 

Capability unit VITIs-+-—Droughty, very 
gravelly soil that overlies stratified sand and 
gravel ata depth of less than 10 inches. 


Management by capability units 


In the following subsection, each of the capability units 
in the Lovelock Area is described and the soils in it are 
listed. Suggestions are given on how to use and manage 
the soils in each unit. 

For the capability units in classes I through IV, table 
6 lists the suitable crops and suggests crop rotations based 
on these crops as major enterprises: alfalfa, small grain or 
row crop, and hay or pasture. 


Taste 6.—Suitable crops and suggested crop rotations according to capability units 


Capability units Suitable crops 


Suggested crop rotations 


I-A, Ilw-2, Ilw-3, Ilw-35, 


Ilw-5, and IIIw-4. onions; barley, wheat, oats; 


secd, hay, or pasture. 


TIw-0, IIw-—08, and ITIs—L-- 


onions;, barley, wheat, oats; 


hay, or pasture. 


IIw-6, [lfw-356, IIw-36, 
IIIw-46, TlIw—56, TIw- 


036, and ITIw-06. and alkali. 


TVw-356 and IVw-36__-_--- 


Corn for siluge, sugar bects, potatoes, garlic, 
alfalfa, 
fescue, and other grasses and legumes for 


Corn for silage, sugar beets, potatoes, garlic, | (a) 
alfalfa, 
fescue, and other grasses and legumes for seed, | (b) 


Sugar beets; barley; alfalfa, tall fescue, and | (a) 
other grasses and legumes tolerant of salts 


Barley; tall wheatgrass, swectclover, alfalfa__-__ 


(a) Major enterprise alfalfa: 5 or 6 years of alfalfa, 
1 year of small grain or row crop. 

(b) Major enterprise small grain or row crop: 5 years 

of alfalfa, 8 years of small grain or row crop. 

(c) Major enterprise hay or pasture: 6 to 8 yoars of 

alfalfa-grass, 2 ycars of small grain or row crop. 

Major enterprise alfalfa: 4 or 5 years of alfalfa, 

] year of small grain or row crop. 

Major enterprise small grain or row crop: 4 or 5 

years of alfalfa, 3 years of small grain or row crop. 

(ec) Major enterprise hay or pasture: 5 to 7 years of 

alfalfa-grass, 2 years of small grain or row crop. 

Major enterprise alfalfa: 4 or 5 years of alfalfa, 

1 year of small grain or row crop. 

(b) Major enterprise small grain or row crop: 4 or 5 
years of alfalfa, 3 years of small grain or row crop. 

(c) Major enterprise hay or pasture: 5 to 7 years of 
alfalfa-grass, 2 years of small grain or row crop. 

8 to 10 years of tall wheatgrass and swectclover, 2 years 

of barley. 


tall 


tall 
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Additional information about the management of each 
soil is given in the section “Descriptions of Soils.” 


CAPABILITY UNIT I-A 


Placeritos loam, drained, is the only soil in this capa- 
bility unit. It is a light-colored, friable soil that is more 
than 60 inches deep, has a moderately permeable subsoil 
and substratum, and is well drained. Slopes range from 
0 to 2 percent. The soil is fertile, is easy to work, and has 
a high available water capacity. Productivity is high. 
Iexcess salts and alkali are not a problem. 

All crops suited to the climate do well on this soil. Row 
crops, small grain, and alfalta are best suited and are gen- 
erally grown in rotation. The alfalfa is planted alone or 
in mixture with grass. The kind and the sequence of crops 
in the rotation are partly determined by the amount of 
irrigation water available. 

Applying fertilizer to this soil increases the yield of all 
crops. The number of tillage operations should be kept 
to the minimum, because excess tillage tends to impair tilth 
and to reduce the intake of water. 

Leveling is needed in some fields for efficient irrigation. 
Water can be effectively applied to row crops from furrows 
and to other crops by border flooding, The length of run 
can be moderate or long, depending on the flow, or head, of 
water available and the width of strips between borders. 
Although a high water table coes not occur in this soil, 
cave in irrigation is necessary. Using too much water 
raises the water table in soils that lie at lower levels and 
may cause an accumulation of salts and alkali in those soils. 


CAPABILITY UNIT IIw-2 


In this capability unit are light-colored and dark- 
colored loams, silt loams, and silty clay loams that are 
more than 60 inches deep and are imperfectly drained. 
These soils occupy the flood plain on slopes of 0 to 2 per- 
cent. They are fertile, easy to work, and highly produc- 
tive, and they have a high available water capacity. 
Permeability is moderate or moderately slow in the subsoil 
and is moderately slow to moderately rapid in the sub- 
stratum. The soils are— 

Humboldt silt loam. 

Humboldt silt loam, drained. 

Humboldt silt loam, moderately coarse substratum. 
Placeritos loam. 

Sonoma silt loam. 

Sonoma silt loam, drained. 

Sonoma silty clay loam. 

Sonoma silty clay loam, drained. 

AJl crops suited to the climate do well on these soils. 
Best suited are row crops, small grain, and alfalfa or al- 
falfa-grass mixtures grown in rotation. The choice of 
crops and the specific rotation used are partly determined 
by the amount of irrigation water available. Crops re- 
spond well to fertilizer, Excessive tillage should be 
avoided because it breaks down the structure of the soils, 
impairs tilth, and reduces the intake of water. 

Artificial drainage is needed for removing excess water 
from these soils. Unless the soils are drained, the water 
table will vise during the irvigation season into the root 
zone of alfalfa and other deep-rooted crops. As a result, 
harmful salts and alkali will accumulate in the soils above 
the water table and cause a reduction in crop yields. 

Leveling is commonly needed to prepare these soils for 
efficient irrigation. Suitable methods of irrigating ave 


furrows for row crops and border flooding for other crops. 
Runs can be moderate or long, depending on the head of 
water available and the distance between borders. Care 
in irrigating is essential to avoid raising the water table. 


CAPABILITY UNIT IIw-3 


The soils in this unit occupy slopes of 0 to 2 percent on 
the flood plain. They are dark-colored, friable silt loams 
and silty clay loams that are more than 60 inches deep and 
are moderately well drained or imperfectly drained. Some 
are underlain by a clay Jayer that reduces permeability. 
These soils are fertile, highly productive, and easy to work. 
They have a high available water capacity. Permeability 
is moderately slow ov slow in the subsoil and is slow in the 
substratum. The soils are— 

Humboldt silt loam, moderately deep over clay, drained. 
Humboldt silt loam, moderately deep over clay. 
Humboldt silt loam, shallow over clay, drained. 
Humboldt silt loam, shallow over clay. 


Ryepatch silty clay loam, drained. 
Ryepatch silty clay loam. 


All crops suited to the climate can be grown successfully 
on these soils. The main crops grown, generally in rota- 
tion, are alfalfa or alfalfa-grass mixtures, row crops, and 
small grain. Permanent grass-legume pasture also is well 
suited. The kinds and the sequence of crops in a rotation 
are determined in part by the supply of irrigation water 
available. Crop yields ave increased if fertilizer is applied. 
Excessive tillage should be avoided because it breaks down 
the structure of the soil, causes deterioration in tilth, and 
reduces the water-intake rate. 

Artificial drainage is required for removing excess 
water, controlling the water table, and preventing an 
accumulation of salts and alkali in the root zone of alfalfa 
and other deep-rooted crops. Care in irrigating is essen- 
tial to avoid a temporary perched water table above the 
clay stratum and a general rise in the ground water dur- 
ing the irrigation season. 

These soils hold 10 to 11 inches of moisture available to 
plants between the surface and a 5-foot depth. Furrows 
ave most suitable for irrigating row crops, and border 
flooding for other crops. Irrigation runs can be moder- 
ate or long, depending on the head of water available and 
the spacing of the borders. Leveling is needed in some 
places for efficient use of water. 


CAPABILITY UNIT Iw-35 
In this capability unit are dark-colored, friable silty 
clays that are more than 60 inches deep and are moder- 
ately well drained or imperfectly drained. These soils 
occur on the river delta and flood plain on slopes of 0 to 
2 percent. Some are underlain by clay that reduces their 
permeability. A1l of these soils are fertile and highly pro- 
ductive, but they are somewhat difficult to work. Perme- 
ability is moderately slow or slow in the subsoil and is 
slow in the substratum. The available water capacity is 
high. ‘The soils are— 
Humboldt silty clay, moderately deep over clay. 
Humboldt silty clay, shallow over clay. 
Ryepatch silty clay, drained. 
Ryepatch silty clay. 
All crops that are suited to the climate do well on 
these soils. Alfalfa or alfalfa-grass mixtures, row crops, 
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and small grain are the principal crops and are generally 
grown in rotations. Permanent grass-legume pasture 
also does well. Potatoes are poorly suited because of the 
fine-textured surface layer. These soils should be tilled 
only when necessary, as excessive cultivation can result 
in less favorable structure. If the soils are tilled when 
wet, the surface layer will not scour a plow and is likely 
to puddle. 

Artificial drainage must be provided so that the water 
table can be kept at a safe level for alfalfa and other 
deep-rooted crops. If the ground water is allowed to 
rise, it brings into the soil salts and alkali that can lower 
crop yields. 

The root zone of these soils, to a depth of 5 feet, holds 
11 inches of moisture that is available to plants. Apply- 
ing water carefully keeps the water table from rising dur- 
ing the irrigation season. Suitable methods of irrigation 
are the furrow method for row crops and border flooding 
for other crops. Because the surface layer is fine tex- 
tured, long irrigation runs are permissible, but the length 
of run is partly determined by the head of water avail- 
able and the width of strips between borders. Some 
leveling may be needed for efficient irrigation. 


CAPABILITY UNIT Ilw-5 


In this capability unit are dark-colored, friable silty 
clays that oceur on the flood plain, are more than 60 
inches deep, and are imperfectly drained. Slopes range 
from 0 to 2 percent. These soils are high in fertility 
and are very productive. They have a high available 
water capacity but are somewhat difficult to work. Their 
permeability is moderately slow in the subsoil and the 
substratum. The soils are— 

Humboldt silty clay. 
Humboldt silty clay, drained. 

Most crops suited to the climate can be grown on these 
soils, but the best suited crops are alfalfa or alfalfa-grass 
mixtures grown in rotation with a row crop or small 

rain. Also well suited are grass-legume mixtures used 
for permanent pasture. Because the surface layer is fine 
textured, potatoes are not suited. All crops respond well 
to fertilizer. The number of tillage operations should 
be kept to the minimum since excessive tillage can result 
in less favorable soil structure. If the surface layer is 
plowed when too wet, it will not scour a plow and is likely 
to puddle. 

Between the surface and a depth of 5 feet, these soils 
hold about 10 inches of moisture available to plants. 
Care in irrigating is essential to keep the high water table 
from rising even higher. Water can be effectively ap- 
plied to row crops from furrows and to other crops by 
border flooding. Long irrigation runs are suitable be- 
cause of the fine-textured surface layer, but the length 
of runs varies according to the amount of water available 
and the distance between borders. Some fields should be 
leveled for efficient irrigation. 

Artificial drainage is required to remove excess water 
and thereby to control the water table during the irriga- 
tion season. If the ground water rises into the root zone 
of alfalfa and other deep-rooted crops, it will cause, just 
above the water table, an accumulation of salts and alkali 
that is likely to reduce the yield of crops. 


SOIL SURVEY SERIES 1958, NO. 31 


CAPABILITY UNIT IIw-6 


In this capability unit are dark-colored and light- 
colored, friable loams, silt loams, and silty clay loams that 
lie on the flood plain of the Humboldt River. Slopes 
range from 0 to 2 percent. These soils are more than 
60 inches deep, are imperfectly drained, and contain 
slight concentrations of excess salts and alkali. They 
are fertile, easy to work, and productive; they have a 
high available water capacity. Permeability is moderate 
or moderately slow in the subsoil, and it ranges from 
moderately slow to moderately rapid in the substratum. 
The soils are— 

Humboldt silt loam, slightly saline-alkali. 

Humboldt silt loam, moderately coarse substratum, slightly 
saline-alkali. 

Placeritos loam, slightly saline-alkali. 

Placeritos loam, over silty clay loam, slightly saline-alkali. 

Sonoma silt loam, slightly saline-alkali. 

Sonoma silty clay loam, slightly saline-alkali. 

These soils can be used for all crops that are tolerant 
of salts and alkali and are suited to the climate. The 
best, suited crops are alfalfa or alfalfa-grass and barley, 
grown in rotation, and grass-legume mixtures used for 
permanent pasture. Except for sugar beets, row crops 
are not suited. The crops selected for a rotation, as well 
as the length of time they are grown, depend on the supply 
of irrigation water available. Crops respond well to 
added fertilizer, but phosphate may be less available than 
other nutrients. 

The sodium contained in these soils is slightly harmful 
because it causes the clay particles to disperse in water. 
Then the soil puddles and seals over and, on drying, crusts 
on. the surface. This affects the germination of seedlings, 
delays or prevents the emergence of some seedlings, and 
slightly reduces the intake of water. Applying gypsum 
to the surface layer, and then leaching with excess water, 
aids in removing excess salts and helps prevent crusting. 
Light, frequent irrigations also prevent crusting by keep- 
ing the surface moist. 

Artificial drainage is needed to control the water table 
during the irrigation season. Unless the soils are drained, 
the water table rises into the root zone of alfalfa and other 
deep-rooted crops. As the water table rises, excess salts 
and alkali concentrate in the soil. 

These soils commonly need leveling for efficient. irviga- 
tion. They hold 8.5 to 9.5 inches of water available to 
plants between the surface and a depth of 5 feet. Suitable 
methods of irrigation are furrows for row crops and border 
flooding for other crops. Runs can be long because of the 
reduced rate of water intake, but the length of runs is 
partly determined by the head of water available and the 
width of strips between borders. 


CAPABILITY UNIT Ilw-0 
Lovelock silt loam, drained, is the only soil in this ca- 
pability unit. It is a dark-colored, very friable, stratified 
soil that occupies slopes of 0 to 2 percent on the delta of 
the Humboldt River. It is more than 60 inches deep and 
is imperfectly drained. This soil is highly fertile, very 
productive, and easy to work, but it is likely to blow se- 
verely if left exposed to the wind. It is moderately per- 
meable in the subsoil and the substratum and has a high 
available water capacity. 
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All crops suited to the climate do well on this soil. 
Alfalfa or alfalfa-grass mixtures, row crops, and small 
gram are best suited and are generally grown in rotation. 
The choice of crops and the rotation used depend partly 
on the supply of water available for irrigation. 

Because the soil has a high content of diatomaceous earth 
and volcanic glass, all crops respond to heavy applications 
of fertilizer, particularly phosphate. To control wind 
erosion, stubble and other crop residue should be left 
standing as long as possible. If the residue cannot be 
managed in this way, the surface should be rough plowed 
to minimize the damage from soil blowing. By returning 
grain stubble to the soil rather than burning it, the organ- 
ie-matter content is maintained at a high level. 

Leveling is needed in some fields for efficient irrigation. 
Suitable methods of irrigating are furrows for row crops 
and border Aooding for other crops. Runs can be mod- 
erate or Jong, depending on the head of water available 
and the width of strips between borders. The soil holds 
about 11 inches of moisture available to plants between 
the surface and a depth of 5 feet. 

Tn applying water, care is needed to prevent overirriga- 
tion and a vise in the water table. Unless artificial drain- 
age is maintained, the water table rises into the root zone 
of alfalfa and other deep-rooted crops during the irriga- 
tion season. Then salts and alkali accumulate in the soil 
and cause a reduction of crop yields. 


CAPABILITY UNIT Iw-03 

In this capability unit are dark-colored, very friable, 
imperfectly drained silt loams that are more than 60 inches 
deep. These soils occur on the delta on slopes of 0 to 2 
percent. They are highly susceptible to wind erosion if 
they are left unprotected. These soils are fertile, highly 
productive, and easy to work, and they have a high avail- 
able water capacity. They are moderately permeable in 
the subsoil but are slowly permeable below it, because their 
substratum is clay. The soils are— 

Lovelock silt loam, moderately deep over clay, drained. 
Lovelock silt loam, shallow over clay, drained. 

All crops suited to the climate can be grown successfully 
on these soils. The best suited crops are alfalfa or alfalfa- 
grass mixtures, row crops, and small grain. These are 
generally grown in rotations. The crops and the rotation 
used are selected partly on the basis of the amount of water 
available. All crops respond to heavy applications of 
fertilizer, particularly phosphate, because the soils contain 
a large amount of diatomaceous earth and volcanic glass. 

Tf stubble and other crop residue are left standing as 
long as possible, the soil is protected from strong winds. 
When residue cannot be so managed, the soil can be some- 
what protected by rough plowing. To maintain a high 
content of organic matter, grain stubble should be turned 
under instead of burned. 

Leveling is commonly needed to prepare these soils for 
efficient irrigation. Suitable methods of irrigating are 
furrows for row crops and border flooding for other crops. 
Runs can be moderate or long, depending on the head of 
water available and the spacing of the borders. Between 
the surface and a depth of 5 feet, these soils hold 10 to 11 
inches of available water. 

Care is needed in irrigating to prevent excess water from 
accumulating over the clay stratum and forming a tem- 

730-494-654 


porary perched water table that may injure crop roots. 
If adequate drainage is maintained, the water table is kept 
at a relatively safe level, and the salt balance remains fa- 
vorable. Continued overirrigation causes a rise in the 
water table and a subsequent increase of soluble salts in the 
root Zone. 
CAPABILITY UNIT Hiw-356 
In this capability unit are dark-colored, friable silty 
clays that occur on the flood plain and delta of the Hum- 
boldt River and are more than 60 inches deep. Slopes 
range from 0 to 2 percent. These soils are slowly perme- 
able, imperfectly drained, and slightly affected by excess 
salts and alkali, They are fertile and easy to work, and 
have a high available water capacity. Productivity is 
moderate. Permeability is moderately slow or slow in the 
subsoil and is slow in the substratum. The soils are— 
Humboldt silty clay, moderately deep over clay, slightly saline- 
alkali. 


Humboldt silty clay, shallow over clay, slightly saline-alkall. 
Ryepatch silty clay, slightly saline-alkali. 


These soils can be used for crops that are suited to the 
climate and are tolerant of salts and alkali. Crops best 
suited are barley and alfalfa or alfalfa-grass, grown in 
rotation. The soils also are well suited to grass-lezume 
pasture. They are not suited to row crops, except sugar 
beets. The specific crops selected for a rotation, and the 
number of years they are grown, depend on the amount of 
water that can be obtained. Crops respond well to added 
fertilizer, but phosphate may be less available than other 
nutrients. 

The sodium contained in these soils is slightly harmful 
because it causes the clay particles to disperse in water. 
Then the soil puddles and seals over and, on drying, crusts 
on the surface. This affects the germination of seeds, de- 
lays or prevents the emergence of some seedlings, and 
slightly reduces the intake of water. Applying gypsum 
to the surface layer, and then leaching with excess water, 
aids in removing sodium and helps prevent crusting. 
Crusting is also prevented by light, frequent irrigations, 
which keep the surface moist. Permeability is slow in these 
soils and, consequently, removing the harmful salts will 
likely be difficult. 

Actificial drainage must be provided to lower the water 
table and provide an outlet for salts removed in leaching. 
If drains are not installed, the water table will rise into 
the root zone of alfalfa and other deep-rooted crops during 
the irrigation season. As the water table rises, excess salts 
and alkali concentrate in the soil. 

These soils hold 10 inches of moisture available to plants 
between the surface and a depth of 5 fect. The fine-tex- 
tured surface layer and the slight accumulation of salts 
and alkali slow the intake of water. For this reason, long 
irrigation runs are permissible. Suitable methods of irri- 
gation are furrows for row crops and border flooding for 
other crops. Some leveling may be needed for proper dis- 
tribution of water. 


CAPABILITY UNIT WIw-36 


In this capability unit are dark-colored and light- 
colored, friable silt Joams and silty clay loams that occupy 
the delta and flood plain and are more than 60 inches deep. 
Slopes range from 0 to 2 percent. These soils are im- 
pertectly drained and are slightly affected by salts and 
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alkali. Their permeability is slow or moderately slow in 
the subsoil and is slow in the clay substratum. ‘These soils 
are fertile, productive, and easy to work. They are high in 
available water capacity. The soils are— 

Humboldt silt loam, moderately deep over clay, slightly salinc- 

alkali. 

Petar silt loam, shallow over clay, slightly saline-alkali. 

Ryepatch silty clay loam, slightly saline-alkali. 

Sonoma silt loam, over clay, slightly saline-alkali. 

These soils are suited to all salt- and alkali-tolerant 
crops that are suited to the climate. Best. suited is a rota- 
tion of alfalfa or alfalfa-grass and barley or permanent 
pasture consisting of a grass-legume mixture. Except 
for sugar beets, row crops are not suited. The kinds and 
the sequence of crops in a rotation ave partly determined 
by the amount of irrigation water available. Returning 
crop residue to the soil helps maintain good tilth. Apply- 
ing fertilizer increases the yield of all crops, but phosphate 
may be Jess available than other nutrients, 

The sodinm in these soils causes the clay particles to 
disperse in. water and, as a result, the surface becomes 
puddled and sealed. This condition slightly affects the 
germination and emergence of seedlings and reduces the 
intake of water. Applying gypsum to the surface layer 
aids in removing sodium and reduces crusting. Light, 
frequent irrigations also help prevent crusting by keeping 
the surface layer moist. 

Artificial drainage is needed to lower the water table, 
provide an outlet for leached salts, and remove perched 
water that may accumulate above the clay substratum. 
Unless the soils are drained, the water table rises into the 
root zone of alfalfa and other deep-rooted crops during 
the irrigation season. As the water table moves upward, 
excess salts and alkali accumulate in the soil. 

These soils hold 9 to 10 inches of available water between 
the surface and a depth of 5 feet. Furrows are suitable for 
irrigating row crops, and. border flooding, for other crops. 
Careful itrigation is necessary to prevent a perched water 
table over the clay substratum. Leveling is needed in 
places for efficient distribution and use of water. 


CAPABILITY UNIT Illw-4 

The only soil in this capability unit is Placeritos loam, 
over sand. This soil is light colored, friable, droughty, 
more than 60 inches deep, and imperfectly drained. It 
occupies slopes of 0 to 2 percent on the Humboldt River 
flood plain. It is 2 moderately fertile soil that is fairly 
productive, easy to work, and free of excess salts and alkali. 
Permeability is moderate in the subsoil but is very rapid 
in the conrse-textured substratum. The available water 
capacity is moderate. 

All crops that are suited to the climate can be grown on 
this soil. Alfalfa or alfalfa-grass mixtures, small grain, 
and row crops are best suited and are generally grown in 
rotations. Crops and rotations are selected on the basis 
of the irrigation water available. Yields of all crops are 
increased if fertilizer is applied. 

This soil holds 6 to 7 inches of available water in a 5- 
foot root zone. Because it occurs as narrow bands and is 
not extensive in any one field, it is irrigated at the same 
time as the surrounding soils that hold more water. Con- 
sequently, this soil is overirrigated when the more exten- 
sive adjacent soils are watered properly. Then, before the 


next irrigation, the soil dries too much for good growth of 
crops. ; 

Seepage is excessive in irrigation ditches that cross this 
soil, but the loss of water can largely be eliminated by 
lining the ditches. In areas affected by a high water table, 
dvains should be located so that they mtercept the flow of 
water in the substratum. If this is done, the water table 
can be controlled and a favorable salt balance maintained, 
not only in this soil but also in adjacent soils. 


CAPABILITY UNIT IIIw—46 


Placeritos loam, over sand, slightly saline-alkali—the 
only soil in this capability unit—occurs on the flood plain 
of the Humboldt River. It is droughty, light colored, 
friable, and more than 60 inches deep. Slopes range from 
0 to 2 percent. This soil is imperfectly drained and con- 
tains slight concentrations of harmful salts and alkali in 
the surface Inyer. Tt is moderately fertile, fairly produc- 
tive, and easy to work. The available water capacity is 
moderate. Permeability is moderate in the subsoil and is 
very rapid in the sand substratum. 

Because this soil occurs as small bodies in large fields of 
other soils, it is cropped like the other soils. It can be used 
for all salt- and alkali-tolerant crops that are suited to the 
climate. Best suited are permanent pasture of a grass- 
legume mixture and a rotation of alfalfa or alfalfa-grass 
and barley. Sugar beets are suited, but other row crops 
are not, Yields of all crops are increased by additions of 
fertilizer, but phosphate may be less available than other 
nutrients. Turning under crop residue helps to keep the 
soil in good tilth. 

The excessive sodium in this soil ts slightly harmful 
because it causes the clay particles to disperse or run 
together. If this occurs, the surface seals over when 
wet and crusts when dry. The sealing and crusting im- 
pair the germination of some sceds and prevent the emer- 
gence of some seedlings. Applying gypsum to the surface 
layer helps to remove sodium salts and tends to prevent 
crusting, Frequent light irrigations also check crusting 
by keeping the surface layer moist. 

Because seepage is excessive, much water seeps into the 
sandy substratum from conveyance ditches that cross this 
soil. Also, deep percolation adds water to the substratum, 
for this soil is overirrigated when the surrounding soils are 
irrigated properly. For these reasons, drains dug across 
this soil remove excess water, control the water table in this 
and in adjacent soils, and help maintain a favorable salt 
balance. 

Between the surface and a depth of 5 feet, this soil holds 
6 to 7 inches of water available to plants. The manage- 
ment used on surrounding soils determines the frequency 
of irrigation and the length of run. Suitable for irrigat- 
ing are furrows for row crops and border flooding for 
other crops. 

CAPABILITY UNIT IIw-36 

Humboldt silty clay, slightly saline-alkali, is the only 
soil in this capability unit. It is a dark-colored, friable 
soil that occupies slopes of 0 to 2 percent on the delta and 
the flood plain. It is more than 60 inches deep, is imper- 
fectly drained, and is slightly affected by excess salts and 
alkali. This soil produces high yields. It is high in fer- 
tility and available water capacity, but it is somewhat diffi- 
enlt to work. The subsoil and the substratum have 
moderately slow permeability. 


LOVELOCK AREA, NEVADA 41 


This soil can be used for all crops that are suited to the 
climate and are tolerant of salts and alkali. Crops best 
suited are barley and alfalfa or alfalfa-grass, grown in 
rotation. Also well suited are grass-legume mixtures used 
for permanent pasture. Except for sugar beets, the soil 
is not suited to row crops. The crops selected for a rota- 
tion, and the number of years they are grown, depend on 
the amount of irrigation water available. | 

The surface layer of this soil contains excessive sodium 
that is adsorbed by the clay. This causes the surface to 
seal over when wet and to crust when dry. The sealing 
and crusting slightly impair the germination of seeds and 
prevent the emergence of some seedlings. Applying 
gypsum to the surface layer helps to remove sodium and, 
as a result, tends to reduce crusting. Ieeping the surface 
moist through light, frequent irrigations also checks 
crusting. 

Improving this soil by lowering the amount of salts and 
alkali should not. be difficult, because the permeability of 
the subsoil and substratum is only moderately slow. 
Heavy applications of water are needed to leach away 
soluble salts. Artificial drainage is needed to lower the 
water table and to provide an outlet for leached salts. It 
drains ave not installed, the water table rises into the root 
zone of alfalfa and other deep-rooted crops. As the water 
table rises, excess salts and alkali accumulate in the soil. 

This soil holds about 9 inches of available water between 
the surface and a depth of 5 feet. Because the surface 
layer is clayey and is slightly saline-alkali, the intake of 
water isslow. Consequently, long irrigation runs are per- 
missible. Suitable inapplymg water are the furrow meth- 
od for row crops and border flooding for other crops. In 
places that ave difficult to irrigate efficiently, some leveling 
may be needed. 

CAPABILITY UNIT Illw-036 


The only soil in this capabiilty unit is Lovelock silt loam, 
moderately deep over clay, drained, slightly saline. This 
soil occurs on the delta and is dark colored, very friable, 
imperfectly drained, and more than 60 inches deep. 
Slopes range from 0 to 2 percent. This soil produces mod- 
erate yields, is high in fertility, is easy to work, and has a 
high available water capacity. Permeability is moderate 
in the subsoil and is slow in the substratum. Wind erosion 
occurs when the soil is not protected by clods, growing 
vegetation, or crop residue. 

All salt- and alkali-tolerant crops that are suited to the 
climate can. be grown on this soil. The best suited crops 
are alfalfa or alfalfa-grass grown in rotation with sugar 
beets or small grain, The kind and the sequence of crops 
ina rotation are partly determined by the amount of irri- 
gation water available. 

Crops respond well to large additions of fertilizer, par- 
ticularly phosphate, because the soil contains a large 
amount of diatomaceous earth and voleanic glass. Wind 
erosion can be controlled by leaving stubble and other 
crop residue on the soil as long as possible. In places 
where residue cannot be left, rough plowing gives some 
protection. Grain stubble returned to the soil helps main- 
tain the content of organic matter. 

The root zone of this soil, to a depth of 5 feet, holds 9 
to 10 inches of moisture available to plants. Water can 
be efficiently applied to row crops from furrows and to 
other crops by border flooding. In irrigating, care must 


be taken to avoid a temporary perched water table above 
the slowly permeable substratum and to prevent a general 
rise in the level of the ground water during the irrigation 
season. The length of the run can be moderate or long, 
depending on the head of water available and the width 
of strips between borders. In some places the soil should 
be leveled to provide for more efficient use of irrigation 
water. 

Drainage that removes excess soluble salts from the soil 
is essential. An occasional, large application of water 
helps to maintain a favorable salt balance, but continued 
overirrigation builds up the water table and, as a result, 
moves dissolved salts upward into the root zone. 


CAPABILITY UNIT IIIw-06 


The only soil in this capability unit is Lovelock silt 
loam, slightly saline. It is a dark-colored, stratified, very 
friable soil that lies on the delta, is more than 60 inches 
deep, and is poorly drained. Slopes range from 0 to 
2 percent. This soil is slightly affected by soluble salts 
and has a water table within 20 to 36 inches of the sur- 
face during most of the irrigation season. The soil has 
low bulk density and is highly susceptible to wind ero- 
sion if it is not protected. It is fertile, productive, easy to 
work, and high in available water capacity. The subsoil 
is moderately permeable. 

All crops that tolerate salts and ave suited to the cli- 
mate can be grown successfully on this soil. Best suited 
is a rotation of small grain and alfalfa or alfalfa-grass. 
Also well suited ave grass-legume mixtures used for per- 
manent pasture. Crop rotations that include alfalta are 
1 or 2 years shorter on this soil than on soils that are 
betier drained, because the high ground water shortens 
the life of the alfalfa. 

Crops respond to large additions of fertilizer, particu- 
larly phosphate, because the soil has a high content of 
diatomaceous earth and voleanic glass. Wind erosion 
can. be controlled if stubble and other crop residue are 
left standing as long as possible. When residue cannot 
be managed in this way, some protection from wind is 
obtained if the soil is rough plowed, By returning grain 
stubble to the soil rather than burning it, the organic- 
matter content can be maintained ata high level. 

In all areas of this soil, leveling is needed for the most 
efficient use of irrigation water. The depth of cuts made 
in leveling are limited only in those places where the 
machinery bogs down. The best time for leveling is early 
in spring, before irrigation is started, when the water table 
is at its lowest level. 

This soil holds about 9 inches of available water be- 
tween the surface and a 5-foot depth. Care in irrigating is 
required to avoid raising the water table. Row crops 
are effectively irrigated from furrows, and other crops 
by border flooding. The length of run depends on the 
head, or flow, of water and the width of strips between 
borders. Moderate or long runs are suitable. 

If the existing drains are deepened to lower the water 
table, this soil can be improved by deep leaching with 
heavy applications of water. 


CAPABILITY UNIT WIs-L 


The only soil in this capability unit is Quincy fine sand, 
over silty clay loam, 0 to 2 percent slopes. This soil is 
light colored, loose, coarse textured, and well drained. It 
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is more than 60 inches deep and occurs on terraces and 
on the flood plain. Although the soil is easy to work, 
its use is limited by low fertility, fair productivity, and 
a moderate available water capacity. Permeability is 
very rapid in the subsoil but is moderately slow in the 
underlying silty clay loam. Wind erosion is a moderate 
hazard. if the soil is exposed for a long period. 

This soil can be usec for all crops suited to the climate. 
Alfalfa or alfalfa-grass mn rotation with row crops or 
small grain is best suited. Because yields of small grain 
are generally poor, corm grown for silage generally is 
more profitable than small grain. The kinds and the 
sequence of crops in a rotation are partly determined by 
the amount of irrigation water available. 

Because the soil has low natural fertility, all crops re- 
spond well to heavy applications of fertilizer and manure. 
The fertilizer is most effective if it is used in two applica- 
tions. Part of the fertilizer should be applied just before 
planting time, and the rest as a topdressing before either 
the second or the third irrigation, the choice depending on 
the height of the crop. The content of organic matter 
can be increased by turning under all plant residue and 
the last crop of hay. Organic matter increases the capac- 
ity of the surface layer to hold water and supply nutri- 
ents, and it helps to reduce the erosion hazard. 

Windbreaks further reduce the risk of soil blowing. 
In planting trees for a windbreak on this soil, the roots 
should be placed in the silty clay loam substratum. Trees 
planted in this way are not likely to compete with field 
crops for water and nutrients. 

This soil holds 6 to 71% inches of water available to 
plants between the surface and a depth of 5 feet. The 
surface layer and the subsoil, however, hold only three- 
fourths inch of available water per foot of depth. Conse- 
quently, this soil must be irrigated more often than the 
total available water capacity indicates. Water can be 
effectively applied to row crops from furrows and to other 
crops by border flooding. Short or moderate runs are most; 
suitable, but the length of run depends on the head of 
water available and the distance between borders. 

This soil can be irrigated more efficiently if it is leveled. 
Cuts are not limited in depth. Deep cuts improve the 
soil because they remove the overlying fine sand and ex- 
pose the silty clay loam. Deep fills, however, impair a 
field because they consist largely or entirely of fine sand. 
Leveling is most beneficial if it improves the irrigation 
grade and yet leaves a Jayer of fine sand at a uniform 
depth throughout the field. 


CAPABILITY UNIT 1Vw-356 

Toy silty clay, strongly saline-alkali—the only soil in 
this capability unit—occupies the delta and the flood plain 
of the Humboldt River. It is a dark-colored soil that is 
more than 60 inches deep. Slopes range from 0 to 2 per- 
cent. This soil is high in natural fertility, but it is im- 
perfectly drained and contains strong concentrations of 
salts and alkali that have several adverse effects. The soil 
is difficult to work and is only fairly productive. Though 
the water-holding capacity is high, only about one-half 
of the water held in the soil is available to plants. The 
subsoil and the substratum are very slowly permeable. 

This soil is suited only to crops that are highly tolerant 
of salts and alkali. Best suited is a long rotation of tall 


wheatgrass and barley. The wheatgrass may be seeded 
alone or in mixture with sweetclover. All crops respond 
to applications of fertilizer, but phosphate may be less 
avilable than other nutrients, 

The surface layer of this soil contains an excessive 
amount of sodium that is tightly adsorbed by the clay. 
This causes the surface to puddle or seal over when wet 
and to crust when dry. The sealing and crusting reduce 
the intake of water, interfere with germination of seeds, 
and prevent the emergence of seedlings. Applying 
gypsum to the surface layer, followed by deep leaching, 
helps to remove harmful sodium and thereby tends to 
reduce crusting. Ieeping the surface moist through light, 
frequent irrigations also checks crusting. After a crop 
is well established, the frequency of irrigation can be re- 
duced. Drains that are properly built and maintained 
provide the drainage needed to lower the water table and 
to leach away excess salts. 

This soil holds 5 inches of available water betaveen the 
surface and a depth of 5 feet. The clay surface layer and 
the strong concentration of salts and alkali make the intake 
rate of water very slow. For this reason, the soil is well 
suited to long irrigation runs that allow enough time for 
water to penetrate to a desirable depth. In places that 
are difficult to irrigate properly, leveling may be needed. 


CAPABILITY UNIT IVw-36 
td 


Toy silty clay loam, strongly saline-alkali, is the only 
soil in this capability unit. It is a dark-colored, imper- 
fectly drained soil that occurs on the delta and flood plain 
and is more than 60 inches deep. Slopes range from 0 to 
2 percent. This soil is high in fertility, but it contains 
strong accumulations of salts and alkali that have several 
untavorable effects. The soil is only fairly productive and 
is difficult to work. It has a high water-holding capacity, 
but only about half of the water held in the soil 1s available 
to plants. Permeability is very slow in the subsoil and 
the substratum. 

This soil is suited only to those crops that are most 
tolerant of salts and alkali, Best suited is tall wheatgrass 
seeded alone or in mixture with sweetclover and grown in 
a long rotation with barley. Added fertilizer increases 
the yields of all crops, but the availability of phosphate 
may be Jess than that of other nutrients. 

Excessive sodium contained in this soil causes the sur- 
face to crust and, as a result, hinders the germination of 
seeds and the emergence of seedlings. Crusting can be 
reduced by applying gypsum and a large amount of water 
and then by using light, frequent irrigations to keep the 
surface moist. After the seedlings have emerged, the fre- 
quency of irrigation can be reduced. Artificial drainage 
must be provided to lower the water table and to furnish 
an outlet for leached salts. 

Because the available water capacity is lowered by ex- 
cess salts and alkali, this soil holds only about 5 inches of 
water available to plants between. the surface and a depth 
of 5 feet. The slow intake of water makes long irrigation 
runs permissible because they allow enough time for water 
to penetrate into the soil. Ivrigating deeply is almost im- 
possible, but in time the roots of tall wheatgrass are likely 
to enter the subsoil and the substratum and thereby increase 
the permeability of those layers. 
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CAPABILITY UNIT VIw-6 


This capability unit consists of deep, poorly drained 
soils that occupy slopes of 0 to 2 percent on the flood plain 
and the delta. Most of these soils are strongly affected 
by salts or by salts and alkali. A. water table occurs at a 
depth of 18 to 86 inches during most of the year, and 
flooding is likely in years when Humbolt Lake is abnor- 
mally high. The soils are— 

Lovelock silt loum, strongly saline. 

Lovelock silt loam, hummocky, strongly saline. 

Lovelock silt loam, occasionally flooded, strongly saline. 

Lovelock silt loam, overwashed, strongly saline, 

Lovelock silt loam, shallow over clay, strongly saline. 

Lovelock silt loam, hummocky, shallow over clay, strongly 
saline. 

Ocala loam, strongly saline-alkalt. 

Sandy alluvial land. 

These soils are too saline, too saline-alkali, or too coarse 
textured for cultivation. They are best suited to plants 
used for grazing. 

The management of these soils is discussed in the section 
“Range Management,” under the Wet Saline Bottoms 
range site, and in the section “Descriptions of Soils.” 


CAPABILITY UNIT VIIw-6 


This capability unit is made up of moderately deep, 
imperfectly drained soils of the flood plain and the delta. 
Slopes range from 0 to 2 percent. Most of these soils are 
strongly affected by excess salts and alkali. The soils are— 


Humboldt silt loam, strongly saline-alkali, 

Humboldt silt loam, moderately coarse substratum, strongly 
saline-alkali. 

Humboldt silt loam, moderately deep over clay, strongly saline- 
alkali. 

Humboldt silt loam, shallow over clay, strongly saline-alkali. 

Humboldt silty clay, strongly saline-alkali. 

Humboldt silty clay, shallow over clay, strongly saline-alkali. 

Kodak loamy fine sand, moderately deep. 

Lahontan fine sandy loam, sandy variant, strongly saline- 
alkali. 

Lahontan silt loam, strongly saline-alkali. 

Lahontan silty clay loam, strongly saline-alkali. 

Placeritos loam, strongly saline-alkali. 

Placeritos loam, over sand, strongly saline-alkali. 

Ryepatch silty clay loam, strongly saline-alkali. 

Sonoma silt loam, strongly saline-alkali. 

Sonoma silt loam, over clay, strongly saline-alkali. 

Sonoma silty clay loam, strongly saline-alkali. 


These soils are too saline-alkali or too sandy and 
droughty for cultivation. They are suitable only as range. 

The management of these soils is discussed in the section 
“Range Management,” under the Alkali Flats range site, 
and in the section “Descriptions of Soils.” 


CAPABILITY UNIT VIis—4 


In this capability unit are moderately coarse textured 
and coarse textured soils that occur on alluvial fans, ter- 
races, and rolling foothills. These soils are nearly level to 
strongly sloping, well drained to excessively drained, and 
more than 20 inches deep. Most of them are gravelly or 
rocky. The soils are— 

Bluewing gravelly loamy coarse sand, 2 to 8 percent slopes. 
Blnewing gravelly fine sandy loam, 2 to 8 percent slopes. 
Bluewing very gravelly loam, over tufa, 0 to 4 percent slopes. 


Mazuma fine sandy loam, over gravel, 4 to 8 percent slopes. 
Unionville very rocky coarse sandy loam, 4 to 8 percent slopes. 
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These soils are too droughty or too gravelly or rocky for 
cultivation. They are best suited to plants used for 
grazing. 

The management of these soils is discussed in the section 
“Range Management,” under Desert Uplands range site, 
and in the section “Descriptions of Soils.” 


CAPABILITY UNIT VIIs-—6 


In this capability unit are strongly saline-alkali soils 
that occur on flood plains, terraces, and alluvial fans. 
The soils are— 

Humboldt silt loam, drained, strongly saline-alkali. 

Mazuma fine sandy loan, strongly saline-alkali, 0 to 2 percent 
slopes. 

Mazuma fine sandy loam, over clay, strongly saline-alkali, 
0 to 2 percent slopes, 

Placeritos loam, drained, strongly saline-alkali. 

Placeritos loam, over clay, drained, strongly saline-alkali, 

Placeritos loam, over silty clay loam, drained, strongly saline- 
alkali. 

Placeritos loam, terrace, strongly saline-alkali. 

Sonoma silt loam, drained, strongly saline-alkali. 

These soils are too strongly saline-alkali for cultivation. 
They are best suited to native plants used for grazing. 

The management of these soils is discussed in the section 
“Range Management,” under Alkali Flats range site, and 


in the section ‘Descriptions of Soils.” 


CAPABILITY UNIT VIIs-L 


Only one soil—Quincy fine sand, 0 to 15 percent slopes— 
is in this capability unit. It isa deep, excessively drained 
soil that occurs as dunes on flood plains and terraces. 

This soil is low in fertility. It is too sandy and too 
droughty for cultivation. Its management, is discussed in 
the section “Range Management,” under the Sand Hills 
range site, and in the section “Descriptions of Soils.” 


CAPABILITY UNIT Vilc-K 


In this capability unit are nearly level to moderately 
sloping, medium-textured and moderately coarse textured 
soils that. occur on alluvial fans and are more than 60 
inches deep. They are— 

Placeritos loam, drained. 
Woolsey gravelly fine sandy loam, 2 to § percent slopes. 

These soils receive so little rainfall that they are not 
suitable for dryland farming, and no water for irrigation 
is available. 

The management of these soils is discussed in the sec- 
tion “Range Management,” under the Desert. Uplands 
range site, and in the section “Descriptions of Soils.” 


CAPABILITY UNIT VIIIs—4 


Toulon very gravelly loam, 0 to 4 percent slopes, is the 
only soil in this capability unit. It is an excessively 
drained soil that occupies offshore lake bars and is under- 
lain by stratified sand and gravel at a depth of less than 
10 inches. Because the surface is covered by an erosion 
pavement of gravel that reduces the intake of water, and 
because the rainfall is very low, little or no vegetation 
grows on. this soil. 

This soil is not suitable for cultivation or as range. It 
is suitable only for recreation, wildlife, water supply, or 
esthetic purposes. 
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Tarte 7.—/ stimated average yields per acre of principal crops on selected irrigated soils 


[Yields in columns A are those to be expected over a period of years under common, or prevailing, management; yiclds in columns B are 
those to be expected under the best management practical. Absence of yield indicates the crop is seldom if ever grown on the soil] 


Alfalfa Wheat Barley Oats Corn for|  Trrigated 
Map silage pasture 
symbol Soil a = eens 
A B A B A B A B Al B A B 
Tons | Tons Tons Tons Tons Tons Tons Tons | Tons! Tons |A.U.S) | A.U.SA 
Ha Humboldt silt loam__-_-.-.---.------------ 7 1 2 1 2 0. 75 1 20 2 
Hb Humboldé silt loam, drained_..---..---.----{ 5 8 1.25 | 2.25 | 1.25 | 2,25 |] 1 1.5/ 16] 22 | | 2 
He Humboldt silt loam, slightly salinc- alkali_....| 3 7 1 2 ] 2 .6 1 peers nies aera 5) 2 
Hf Humboldt silt loam, moderately coarse sub- | ; 
Stratumie.cs. eae. Seco e eee eases 3 6 1 1.75 | 1 175 |) .6 1 10}, 15) .75 1.5 
Hg Humboldt silt loam, moderately coarse sub- 
stratum, slightly saline-alkali_....---.----| 2 6 5 | 175 5 Te RD hestse 2A eee St ata dliteths 5 15 
Hi Humboldt silt loam, moderately deep over 
Clas Cet oo ale Ae ye Speed ol yd 4 7 2 J 2 75 1 14; 207; 1 2 
Hk Humboldt silt loam, moderately deep over | 5 75) 1625) 2.251 1.25 | 2.25] 1 1.5] 16/ 214 1 2 
clay, drainéd__.-..--------------------- 
HI Humboldt silt loam, moderately deep over 
clay, slightly saline-alkali_-_..-.--..-.----| 3 7 1 2 1 2 6 1 Salerlisace |! 2% 5 2 
Hn Humboldt silt loam, shallow over clay _.__.-- 4 7 1 2 1 2 75 J 14 | 20] J 2 
Ho Humboldt silt loam, shallow over clay, 
drained sot 4. 23 eee eee to oY teeta es 5 75) 1.25 | 2.25) 1.25 | 2.25) 1 1.5} 16] 21) 2 
Hp Humboldt silt loam, shallow over clay, 
slightly saline-alkali__-.-------.--------| 3 7 ] 2 1 2 .6 I edo 3o2 |) be 75 2 
Hr Humboldt silty clay....------------------ 4° 7 1 2 1 2 . 75 1 14; 20] 1 2 
Hs Humboldt silty clay, drained... -----.---- 5 8 1.26 | 2.25] 1.25 ) 2.25 | 1 1.5} 16} 22] | 2 
Ht Humboldt silty clay, slightly saline-alkali___| 3 1 1 2 L 2 .6 1 Rae pres teeny Mr 9 2 
Hy Humboldt silty clay, moderately deep over 
Cl ecco ce eo sc Setter one eee 4 7 1 2 1 2 75 1 14 | 20 |-.-_2.J- 2-8. 
Hw Humboldt silty clay, moderately deep over 
clay, slightly saline-alkali_...-------.---- 3 7 1 2 ] 2 6 1 me oui Ren e|| 2 2 
Hx Humboldt silty clay, shallow over clay___--- 4 7 1 | 2 1 2 75 I 14) 20] J 2 
Hy Humboldt silty clay, shallow over clay, 
slightly saline-alkali__....-------------- 3 7 1 2 1 2 6 1 seee|eese|) af0|! 22 
Ld Lovelock silt loam, drained..-.------------ 4 6 1 1.5 1 dO tabaci eae ae Se selebed ee ene Meese 22 
Lf Lovelock silt loam, slightly saline....-.-----/_._-_}__ 2 25 1.5 pes Te" | [fetal nett eee ree (anernon eee’ 
Ln Lovelock silt loam, moderately deep over 
cliy,. drainedicc.2020 oes le cede ee seee 4 5 1 15 1 HeOe ciews| Seca ee eee eer rl (areca eee 
Lo Lovelock silt loam, moderately deep over 
clay, drained, slightly saline_...-..-._--- | 3 5 .8 1.5 8 Tod || ehenuclesenes Soeelate slated oles euese 
Lp Lovelock silt loam, shallow over clay, drained_i 4 5 1 1.5 J TD8 22h) Sz econ Peers |e rare eas ce eee 
Pa Placcritos loam__-.----------------------- 4. 7 1 2 ] 2 75 1 MA) QOS [se eee Nahar osha, 
Pd Placeritos loan, drained_...--...-.-------- 5 8 1.25 | 2.25 | 1.25 | 2.25 1] 1 1.5 | 16 { 22} 1 2 
Pf Placeritos loam, slightly salinc-alkali_____-._ 3 7 1 2 ak 2 6 2 et ak oe 75 2 
Pm Placcritos loam, over silty clay loam, slightly 
saline-alkalic os. J22scs.c8 leks beck cese ee 3 7 1 2 J 2 6 1 eet Loar! 75 
Po Placeritos loam, over sand.__-.-------.---- 2 3 5 . 75 5 . 75 3 5 5 | 10 5 75 
Pp Placeritos loam, over sand, slightly saline- 
alicglice bodes oie tee tee tae Dee aie | 3 5 75 | 5 .75 | 18 Oo etd] 25 . 75 
Ota Quincy fine sand, over silty clay loam, 0 to 2 
percent slopes_..---..-.---------------- 2.5 | 5 75 | 1.25 «OD | Te 25) |e ee one SoS Be eel Neier a Caneel bere 
Ra Ryepatch silty clay.__-....--------------- 4 7 1 2 1 2 75 1 14} 201; 1 2 
Rd Ryepatch silty clay, drained. -_..-.---.---- 5 8 1.25 | 2.25 | 1.25 | 2.25] 1 1.5) 16 | 22} 1 2 
Rh Ryepatch silty clay, slightly saline-alkali____] 3 7 1 2 1 2 26 1 spe ne Deere’ Pre 1 2 
Rp Ryepatch silty clay lowm_.--..-.-.-.------| 4 7 1 2 1 1 .75 1 14 | 20] 1 2 
Rs Rycpatch silty clay loam, drained __---.---- 5 8 1.25 | 2.25 | 1.25) 2.25] 1 154 16) 22) 4 2 
Rt Ryepatch silty clay loam, slightly saline- | 3 7 1 2 2 2 .6 1 mie ech, Mato 2 
alae 22.052 Sock los ce 2ue oe ceceeecle oe 
Sm Sonoma silt loam___---------------------- 4 7 1 2 1 2 . 75 1 14] 20] 4 2 
Sn Sonoma silt loam, drained_..--_----------. 5 8 1.25 | 2.25 | 1.25) 2.25] 1 15; 16) 201] 1 2 
So Sonoma silt loam, slightly saline-alkali__..__] 3 7 1 2 1 2 .6 1 eit sf cl ts eo. 2 
Ss Sonoma silt loam, over clay, slightly saline- 
GCA S ooh oo eS we Ri eee Seeing Bos 3 7 1 2 | 2 .6 ] Autele eel 0D 2 
Sv Sonoma silty clay loam....-.---.----------.-] 4 7 1 2 1 2 275 1 14 | 20} 1 2 
Sw Sonoma silty clay loam, drained____.-- 5 8 1.25 | 2.25 | 1.25) 2.25 | 1 1.5; 16 | 22{ 1 2 
Sx Sonoma silty clay loam, slightly saline- alkali_| 3 7 1 2 1 2 .6 1 cael |eena dl) SRD 2 


__? Animal units per season: the number of mature animals (cows, horses, or mules) that can graze 1 acre during the irrigation scason 
without damage to pasture. 
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Estimated Yields 


Table 7 lists average acre yields of alfalfa, wheat, bar- 
ley, oats, corn for silage, and pasture that can be expected 
on selected irrigated soils in the Lovelock Area under two 
levels of management. In columns A are yields that can 
be expected under common, or prevailing, management. 
In columns B are yields that can be expected under the 
highest. level of management that is now feasible. The 
estimates were prepared cooperatively by the Soil Con- 
servation Service, the Nevada Agricultural Experiment 
Station, the Nevada Extension Service, and selected farm- 
ers and ranchers. 

Management practices differ from farm to farm. To 
make wise decisions in organizing and managing his farm, 
a farmer needs to know the probable crop yields of his 
soils that he can expect under different systems of man- 
agement. Those who have operated the same farm for 
many years know how their soils respond to the system 
of management used. Also, they are familiar with the 
experiences of their neighbors in working the same or 
similar soils. Those who have just moved to farms m 
the Area or have just begun to farm have soils that they 
know little about. To decide what crops to grow and 
how to manage the soils, farmers must estimate the yields 
they can expect from various systems of management. 
To assist these farmers, estimates of the average acre 
yields of important crops on selected irrigated soils of 
the Lovelock Area are shown in table 7. 

Several important limitations should be kept in mind 
when using table 7. First, the yield figures are estimates, 
or predictions, rather than proven facts, but they are 
considered reliable enough to be valuable. Second, the 
estimates are of average yields that may be expected over 
a period of many years. They do not apply to any par- 
ticular year when yields may be above or below the aver- 
age because of the amount of irrigation water available 
and. the length of the growing season, Third, there are 
variations in yields among areas of the same soil. 
Fourth, past management of a soil affects its immediate 
response to new management practices. Tifth, new crop 
varieties and improved farmmg practices are likely to 
increase future yields. Sixth, the availability of compe- 
tent labor on the farm has an influence on yields. 

Yields in columns A are obtained under the manage- 
ment common in the Lovelock Area. Under this man- 
agement the crop rotation followed is too long for 
maximum production; little fertilizer and barnyard ma- 
nure are used; irrigation water is not always applied 
uniformly and may not be in sufficient amounts and at the 
right time; there is little control! of insect pests and weeds; 
and the practices used in preparing a seedbed and in culti- 
vating are inadequate, 

Farmers who obtain the yields in columns B follow 
the practices suggested for each capability unit. They 
also— 


1. Usea planned rotation of crops. 
2. Apply fertilizer at the following times and rates 
per acre: 
For smalé grain, 40 pounds of nitrogen and 
20 pounds of P.O; applied at planting time. 
For alfalfa, 30 poms of nitrogen and 40 
pounds of P.O; applied at planting time. 
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To keep alfalfa productive, 40 pounds of 
P.O; applied every other year. 

For potatoes, 50 pounds of nitrogen and 60 
pounds of P.O, applied in either one or two 
applications. 

For sugar beets, 80 pounds of nitrogen if they 
follow alfalfa in the rotation; or if they fol- 
low small grain in the rotation, 120 pounds 
of nitrogen applied in two applications, the 
first before planting time, the second as side 
dressing before the young plants are thinned. 

For onions, 80 pounds of nitrogen applied in 
either one or two applications. 

Add barnyard manure, as available, at the rate 
of 10 tons per acre. 

Level the soil for efficient irrigation. 

Apply water carefully at the right time and in the 
amounts needed. 

Use gypsum for improving alkali soils according 
to the needs indicated by soil analyses. 

Control weeds and insect pests. 
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Range Management 


This subsection of the report discusses the principles of 
range management, defines range sites and condition 
classes, describes the range sites of the Lovelock Area, and 
cliscusses practices that help improve rangeland. 


Principles of range management 


The main principle of range management is the regula- 
tion of grazing so that the range produces vigorous stands 
of the most palatable and most nutritious forage plants. 
If grazing is properly managed, soil and water are con- 
served, watersheds are protected, and the highest produc- 
tion of livestock is obtained. Good management involves 
keeping a watchful eye on the condition of plants that 
occupy the soils. It includes grazing the range at the 
proper season, using practices to obtain uniform distribu- 
tion of grazing, and selecting the proper kinds of grazing 
animals. 


Range sites and condition classes 


To manage the range properly, the operator who runs 
livestock must know the different combinations of plants 
that the soils can produce and the effect of grazing on these 
plants. To aid him in gaining his knowledge, the soils 
of the Lovelock Area have been grouped by range sites. 

A range site is an area of natural grazing Jand that, be- 
cause of its particular combination of climate, soils, and 
topography, will produce a particular kind and amount 
of vegetation. This combination of plants is generally 
the most productive vegetation that a site can produce and 
is called the potential plant community. Unless disturbed 
by overgrazing or other changes, a range site retains its 
capacity to produce this plant community. 

Different range sites are recognized because of differ- 
ences in the kinds or amounts of plants that make up their 
potential vegetation or because of significant differences 
in total yield if their potential vegetation is nearly the 
same. 

Under intensive grazing, the cover of plants on range- 
land is changed. Livestock graze selectively and con- 
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stantly seek the more palatable and nutritious plants. If 
grazing is not regulated, the best plants, called decreasers, 
are thinned out or eliminated. Less desirable plants, called 
inereasers, take their place. If grazing pressure is too 
intense, even the second choice plants are weakened or eli- 
minated and are replaced by undesirable plants, or inva- 
ders. Because the best forage plants are generally de- 
creasers, an object of management is to keep these plants 
plentiful in the range. They are called key management 
plants. 

Range condition is determined by comparing the kind 
and amount of present vegetation with the potential vege- 
tation for that range site. Four condition classes are rec- 
ognized. Range in excellent condition has from 76 to 
100 percent of the vegetation that is characteristic of the 
potential vegetation on the same site; one in good condi- 
tion, 51 to 75 percent; one in fair condition, 26 to 50 per- 
cent; and one in poor condition, less than 26 percent. 

One of the main objectives of good range management 
is to keep the range in eacellent or good condition. Tf this 
is done, yields are high, water is conserved, and the soils 
are protected. Recognizing important changes in the kind 
of cover on a range site may be difficult because these 
changes take place gradually and can be overlooked or mis- 
understood. Increased growth encouraged by heavy rain- 
fall may lead to the conclusion that a range is improving, 
when. actually the longtime trend is toward less desirable 
cover and less procuction. On the other hand, some 
rangeland that has been closely grazed for short periods 
under the supervision of a careful manager may have a 
degraded appearance that conceals its quality and ability 
to recover. 

The productivity of a range site is expressed as total 
annual yield, which is the total yearly growth produced 
when the site is in excellent condition. This growth con- 
sists of leaves, nonwoody stems, twigs of the current year, 
flowers, and fruit. It includes the growth of all plants, 
even those that are maccessible to hvestock and to wild- 
life. It does not include the older twigs from trees and 
shrubs or the other plant growth left from previous years. 
Total annual yield is expressed as air-dry pounds per 
acre. 

The total yearly growth of range plants provides forage 
for livestock and food and cover for wildlife. Also, it 
helps protect watersheds, may be valuable in recreation, 
and has other uses. For these reasons the yields shown 
for each range site indicate the growth of all plants that 
make up the vegetation. For specific kinds of livestock, 
the approximate amount of usable forage can be deter- 
mined by taking samples of the plant cover and convert- 
ing them to pounds per acre or by analyzing past: records 
of grazing. 


Descriptions of range sites 


The soils of the Lovelock Area have been grouped into 
the four range sites described in the following pages. 
The description of each range site gives the important soil 
characteristics, the principal plants that occur when the 
site is In excellent condition, and the estimated total an- 
nual yield for favorable and for less favorable years. 
Soils that are only in irrigated areas have not been placed 
in range sites. 


WET SALINE BOTTOMS 


This range site is on the flood plain and delta of the 
Humboldt River. The average annual precipitation is 
only 5 to 6 inches, but seepage keeps the water table 
within 18 to 36 inches of the surface most of the year, 
and flooding is hkely when Efumboldt Lake is high, 

The soils of this site are light colored or dark colored, 
nearly level, and medium textured. They have a high 
water-holding capacity, but only about half the water is 
available to plants because of salts. The soils are mod- 
erate to high in natural fertility. Permeability is mod- 
erate or moderately slow m_ the subsoil and the 
substratum. The erosion hazard is slight to moderate. 
The soils are— 

Lovelock silt loam, strongly saline. 

Lovelock silt loam, hummocky, strongly saline. 

Lovelock silt loam, occasionally flooded, strongly saline. 

Lovelock silt loam, overwashed, strongly saline. 

Lovelock silt loam, shallow over clay, strongly saline. 

Lovelock silt loam, hummocky, shallow over clay, strongly 
saline. 

Ocala loam, strongly saline-alkall, 

Sandy alluvial land. 

In excellent condition 25 to 40 percent of the ground 
is covered by saltgrass, creeping wildrye, Great Basin 
wildrye, alkali sacaton, sedges, and other grasses and 
grasslike plants; iodineweed, bassia, and other forbs; and 
fourwing saltbush, rabbitbrush, greasewood, and other 
shrubs. The key management plants are Great Basin 
wildrye and alkali sacaton. 

The total annual yield on a site in excellent. condition 
is 2,000 pounds per acre in favorable years and 1,400 
pounds in. less favorable years, 


ALKALI FLATS 


This range site occurs mainly on the flood plain and 
delta of the Humboldt River. The average annual pre- 
cipitation is 5 to 6 inches. The soils are nearly level, 
dark colored or light colored, and chiefly medium textured 
to fine textured. They are imperfectly drained to well 
drained and are more than 60 inches deep. In many 
areas the water table occurs at a depth of 4 or 5 feet, but 
in areas where the river is entrenched and functions as 
a drain, the water table is below a depth of 6 feet. Al- 
though the soils are strongly affected by salts and alkali, 
they are high in fertility and produce good yields of 
suitable plants. Their water-holding capacity is high, 
but only half of the moisture is available to plants because 
of excess salts. Except for the Kodak soil, which is 
highly susceptible to blowing, the erosion hazard on these 
soiulsisonly shght. The soils are— 

Humboldt silt loam, strongly saline-alkali. 

Humboldt silt loam, drained, strongly saline-alkali. 

Humboldt silt loam, moderately coarse substratum, strong:y 
saline-alkali. 

Humboldt silt loam, moderately deep over clay, strongly 
saline-alkali. 

Humboldt silt loam, shallow over clay, strongly saline-alkali. 

Humboldt silty clay, strongly saline-alkal. 

Humboldt silty clay, shallow over elay, strongly saline-alkali. 

Kodak loamy fine sand, moderately deep. 

Lahontan fine sandy loam, sandy variant, strongly saline-alkali. 

Lahontan silt loam, strongly saline-alkali. 

Lahontan silty clay loam, strongly salinc-alkali, 

Mazuma fine sandy loam, strongly saline-alkali, 0 to 2 percent 
slopes, 
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Mazuma fine sandy loum, over clay, strongly saline-alkali, 
0 to 2 percent slopes. 

Placeritos loain, strongly saline-alkali. 

Placeritos loam, drained, strongly saline-alkali. 

Placeritos loam, over clay, drained, strongly saline-alkali, 

Placeritos loam, over silty clay loam, drained, strongly saline- 
alkali. 

Placeritos loam, over sand, strongly saline-alkall. 

Placeritos loam, terrace, strongly saline-alkali. 

Ryepateh silty clay loam, strongly saline-alkali. 

Sonoma silt loam, strongly saline-alkali. 

Sonoma silt loam, drained, strongly saline-alkali. 

Sonoma silt loam, over clay, strongly saline-alkali. 

Sonoma silty clay loam, strongly saline-alkali. 

When this site is in excellent condition, 10 to 20 percent 
of the ground is covered by Great Basin wildrye, saligrass, 
alkali sacaton, and other grasses; iodineweed, bassia, and 
other forbs; and greasewood, rabbitbrush, saltbush, and 
other shrubs. The key management plants are Great 
Basin wildrye and alkali sacaton. : 

On a site in excellent condition, the total annual yield 
is 1,100 pounds per acre in favorable years and 800 pounds 
per acre in less favorable years. 


DESERT UPLANDS 

This range site occurs on alluvial fans, terraces, and 
rolling foothills along the boundaries of the Area. The 
average annual precipitation is 5 to 6 inches. The soils 
are nearly level to sloping, more than 20 inches deep, light 
colored, medium textured to coarse textured, and well 
drained to excessively drained. They are underlain by 
gravel, many kinds of rocks, and Jacustrine deposits. 
These soils range from high to low in fertility, but their 
yields of plants are low because rainfall is limited. Per- 
meability is moderate to very rapid in the subsoil and is 
very rapid or moderate in the substratum. The available 
water capacity ranges from high to very low. The erosion 
hazard is slight or moderate. The soils are— 

Bluewing gravelly loamy coarse sand, 2 to 8 percent slopes. 
Bluewing gravelly fine sandy loam, 2 to 8 percent slopes. 
Bluewing very gravelly loam, over tufa, 0 to 4 percent slopes. 
Mazuma fine sandy loam, over gravel, 4 to 8 percent slopes. 
Placeritos loam, drained. 

Unionville very rocky coarse sandy loam, 4 to 8 percent slopes. 
Woolsey gravelly fine sandy loam, 2 to 8 percent slopes. 

If this site is in excellent condition, about 5 percent of 
the ground is covered by Indian ricegrass, sand dropseed, 
squirreltail, and other grasses; globemallow, buckwheat, 
and other forbs; and bud sagebrush, upland greasewood, 
Douglas rabbitbrush, horsebrush, and other shrubs. The 
key management plant is Indian ricegrass. 

On a site in excellent condition, the total annual yield 
is 250 pounds per acre in favorable years and 50 pounds 
per acre in years of lowest rainfall. 


SAND HILLS 

This range site is in areas of rolling dunes that are 
superimposed on nearly level flood plains and terraces. 
Tho average annual rainfall is 5 to 6 inches. Quincy fine 
sand, 0 to 15 percent slopes—the only soil in the site—is 
deep, light colored, coarse textured, and excessively 
drained. Tt has low fertility, very rapid permeability, and 
low available water capacity. Erosion, especially by wind, 
is a severe hazard if the plant cover is disturbed. 

In excellent condition, this site has a plant cover that 
occupies 5 to 15 percent of the ground and consists of 
Indian ricegrass, needle-and-thread, squirreltail, bluestem 
wheatgrass, and other crasses; buckwheat, phlox, and 
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other forbs; and greasewood, dahlia, rabbitbrush, spiny 
hopsage, fourwing saltbush, and other shrubs. The key 
management plants are Indian ricegrass and needle-and- 
thread. 

On a site in excellent condition, the total annual yield is 
450 pounds per acre in favorable years and 100 pounds per 
acre in less favorable years. 


Practices for rangeland 


Practices that apply to rangeland in the Lovelock Area 
are proper range use, allowing range readiness to deter- 
mine start of grazing, rotation-deferred grazing, fencing, 
watering, and controlling poisonous plants. 

Proper range use.—Proper use is the most important of 
all range practices. Without it, no other practice can be 
successful. Using range properly means that enough leaf 
surface is left to maintain or improve the desirable forage 
plants and to provide cover that protects the soils. The 
green leaves of plants convert air, water, and minerals 
trom the soil into plant food by using energy from the sun. 
The food thus formed is stored in the plant tissues as 
starch, sugar, protein, fat, and other organic products. 
Because the manufacture of food takes place in the leaves, 
grazing needs to be limited. On level to sloping rangeland, 
no more than about half of the yearly growth of key 
management plants should be grazed if these and other 
plants on the range are to maintain themselves and pro- 
duce their highest yield. In more strongly sloping areas, 
the proportion of growth removed by grazing should be 
decreased. 

Range readiness —Livestock should not be turned onto 
the range until the key management plants are ready to be 
grazed. The time of range readiness depends on the 
weather and on the elevation and aspect, or direction of 
slope, of each range area. In the Lovelock Area, range is 
considered ready for grazing when the height of new 
growth is 2 to 6 inches on alkali sacaton and saltgrass; 
§ to 12 inches on Great Basin wildrye; and 4 to 7 inches on 
creeping wildrye, Indian ricegrass, and needle-and-thread. 

Rotation-deferred grazing—A system of rotation-de- 
ferred grazing is needed for the most eflicient use of range- 
land. Under this plan, each part of the range is rested 
at intervals during the growing season of the key manage- 
ment plants. Generally, no area is grazed more than half 
of any growing season or at the same time in successive 
years. If rotation-deferred grazing is to be successful, 
livestock must have adequate water, salt, and feed supple- 
ments. Livestock are encouraged to graze all parts of the 
range if salt and feed supplements are placed away from 
water and are moved periodically. 

Fencing —Adequate fencing is necessary to obtain good 
distribution of livestock and thus to manage rangeland 
properly. Useful in planning the location of fences are 
the soil map that accompanies this report, the descriptions 
of soils, ancl the lists of soils that make up the range sites. 

Water—Watering places should be distributed over the 
range as uniformly as possible and generally not more than 
1 to 114 miles apart. 

Controlling poisonous plants—Halogeton, a plant 
poisonous to livestock, commonly invades depleted range- 
land. In this area halogeton can be controlled to some 
axtent by using chemical sprays and by managing the bet- 
ter forage plants so that they increase in number and vigor. 
Reseeding is not practical because rainfall is too low. 
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Engineering Applications 


This subsection contains information that will help engi- 
neers to select sites for buildings and other structures; to 
choose locations for highways; to locate sand and gravel 
for use in construction; and to predict future problems in 
construction and maintenance. The information will be 
of use largely by engineers and others who have a working 
knowledge of the principles of sotl mechanics and have 
some familiarity with engineering groupings of soils. It 
has been developed largely from field observations and 
evaluations. 

Information in this section is general and is not intended 
to eliminate the need for sampling and testing for design 
and construction of specific engineering works, The inter- 
pretations should be used primarily in planning more de- 
twiled field investigations to determine the condition of 
soit mutterial in place at the site proposed for engineering 
work, 

The soils of the Lovelock Area are in two general areas, 
the valley and the uplands. Soils in each area have dis- 
tinctive qualities that are important to engineering. 

The soils of the valley are either silty or clayey. While 


Depth 
from 
surface 


Map 


symbol Soil 


Deseription of soil material ! 


they were developing, drainage was imperfect, poor, or 
very poor. In many of these soils the organic-matter con- 
tent is more than 2 percent, and in the Lovelock soils it is 
as much as 20 percent. Because soluble salts concentrated 
when saline capillary water evaporated, saline-alkali soils 
are extensive throughout the valley. Generally, the domi- 
nant salt is sodium bicarbonate, but chloride and sulfate 
salts of calcium, magnesium, and sodium are also common. 

Soils of the uplands resemble soils of other arid areas 
in most respects. Weathering of the constituent rocks 
and minerals has been slow, leaching of soluble salts is 
incomplete, and the organic-matter content is low. These 
soils formed in deposits laid down in prehistoric Lake 
Lahontan or in alluvial fans superimposed on these depos- 
its. The lacustrine material generally consists of strati- 
fied, poorly graded gravel and sand. The alluvial fans 
consist dominantly of fairly well-graded gravel and sand, 
though they have a high content of silt. 

In the uplands along the western and the northeastern 
edges of the survey area, there are extensive deposits of 
construction material of good or excellent quality. In 
some places the material consists of gravel and sand that 
ave stratified and poorly graded; in others it consists of 


Tasie 8.—Lngineering 


[Dashes indicate information is not available 


Classification 


Permeability 


Unified AASHO 


Inches 


BgC Blucwing gravelly loamy | 0-56 
coarse sand, 2 to 8 percent 


slopes. 


when dry. 


BIC Bluewing gravelly fine sandy 0-8 


loam, 2 to 8 percent slopes. 


8-56 


pH 8.8. 


BtB Bluewing very gravelly loam, 
over tufa, 0 to 4 percent 


slopes. 


plastic fines. 
pH 8.2 
6-16 


16-30+- 


See footnote at end of tabie. 


Mixture of gravel, sand, and silt that is about 
5 percent cobbles; 40 percent subrounded 
and angular gravel not more than 3 inches 
across; 50 percent coarse to fine sand; and 5 
percent nonplastic fines of low strength 

Calcareous and soft; pH 8.6. 


Mixture of gravel, sand, and silt that is about 
5 percent cobbles; 25 percent subrounded 
and angular gravel not larger than 3 inches 
across; 55 percent coarse to fine sand; and 
15 percent nonplastic fines of low strength 
when dry. Calcarcous and soft; pH 8.6. 

Mixture of gravel, sand, and silt that is 
about 5 percent cobbles; 40 percent sub- 
rounded and angular gravel not more than 
3 inches across; 50 percent coarse to fine 
sand; and 5 percent nonplastic fines of low 
strength when dry. 


Mixture of gravel, silt, and sand that is about 
5 percent cobbles and stones; 60 percent 
subrounded and angular gravel not more 
than 3 inches across; 20 percent medium 
and fine sand; and 15 percent slightly 

Caleareous; hard in place; 


Mixture of gravel, sand, and silt that is about 
70 percent subrounded and angular gravel 
not more than 1 inch across; 25 perecnt 
coarse to fine sand; and 5 percent non- 
plastic fines of low strength when dry. 
Calcareous and loose; pH 8.0. 

Mixture of silt and sand that is about 45 per- 
cent medium and fine sand and 55 percent 
slightly plastic fines. 
hard in place; calcareous; pH 8.2. 


Inches per hour 
10+- 


SP-SM_-- 


2. 5-5. 0 


SP-SM_.. 10+ 


Calcarcous and soft; 


A-I or 
A-2. 


0. 80-2. 5 


GPecvest 10+ 


Cemented tufa, very 
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fine, well-graded gravel and coarse sand. In preparing 
the inaterial for use, crushing is generally not required, 
but screening may be necessary to obtain the size of sand 
and. gravel needed for blending or to remove excessive fine 
sand or coarse gravel. This material has been extensively 
used in highway construction, as ballast in railroad beds, 
and us concrete aggregate. The supply will last for many 
years 1f it is used only in the Lovelock Area. 


Engineering classification of soils 


Many engineers classify soil materials according to the 
system used by either the American Association of State 
Highway Officials (7) or the Unified (24) classification. 
In both, the gradation of material passing the 8-inch 
sieve and the plasticity of this material are considered. 
The classification permits the engineer to appraise the 
soil material rapidly by comparing it with other soils 
having the same classification. 

In the AASHO system, soil materials are classified in 
seven principal groups. The groups range from A-1, 
consisting of gravelly soils of high bearing capacity, to 
A-T, consisting of clayey soils having low strength when 
wet. Within each group the relative engineering value 


IMNLEPPPELALIONS 


for an estimate, or does not apply] 


of the soil material is indicated by a group index number. 
These numbers range from 0 for the best material to 20 
for the poorest. The group index number is shown in 
parentheses following the soil group symbol. 

In the Unified soil classification system, soil material is 
put into 15 classes that are designated by pairs of letters. 
The material is identified as coarse grained (eight classes), 
fine grained (six classes), or highly organic. 


Engineering interpretations 


In table 8 the material that makes up the important 
horizons of each soil in the survey area is briefly described 
in terms defined in the Unified system, and the horizons 
are classified according to the Unified and the AASHO 
methods. For many of the soils, the AASHO classifica- 
tion does not include the group index number, because 
the test data needed for calculating this number are not 
available. 

Also given in table 8 are data on several soil character- 
istics that ave significant to engineering, estimates of the 
suitability of the soils for specified uses, and ratings of 
the soil features that affect the location, design, construc- 
tion, and maintenance of structures. 


Suscepti- Suitability of soil material for— | Suitability as source of— 
Shrink-swell | bility to Suitability | Stability in | Bearing in 
potential frost for septic embank- foundations 
action tank field ments Road Road Road Gravel Sand 
subgrade subbase base 
Very low.._| None to Good___..- Fair... 22. Good_..--- Good to Good__.-- Fair to Good. ...- Good. 
very low. excellent. good. 
Very low___| Low to Good. ._.-- Faire. ---- Good to Fair to Fair to Poor_..--- Fair_--.-- Fair. 
high. poor good. goo 
Very low___| None to Good. __..- Fair_....-- Good___.-- Good to ex- | Good_--_-_- Fair to Good_.._. Good. 
very low. cellent. good. 
Very low...| Low to Not Fair. .---- Good___--- Good to ex- | Good_-_-- Fair to Good... _-- Poor. 
modcrate suitable. ecllent. good. 
Very low___| None to Not Fair. __.-_- Good____._ Good to ex- | Good__--- Fair to Good__.-- Fair. 
very low. suitable. cellent. good. 
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Classification 
Map Depth | 
symbol Soil from Description of soil material ! Permeability 
surface Unified AASHO 
Inches j Inches per hour 
Ha Flumboldt silt loam. 0-14 Mixture of sand, silt, and clay that is about 20 | MIu_____- | A-4 or 0.80-2.5 
Hb Humboldt silt loam, drained. percent fine and medium sand and 80 per- A-6, 
He Humboldt silt loam, slightly cent slightly plastic fines of medium 
salinc-alkali. strength when dry. Calcarcous; pH 8.4. 
Hd Humboldt silt loam, strongly | 14-24 Mixture of silt and clay that is about 5 percent | MTI__---| A-7-5 0.20-0.80 
saline-alkali. fine sand; 50 percent slightly plastic fines of (16). 
He Humboldé silt loam, drained, medium strength when dry; and 45 percent 
strongly saline-alkali. very plastic fines. Calcareous; pI 8.4. 
24-50 Mixture of silt and clay that is about 5 percent {| ML-CL_.} A-4(8)__-| 0.20-0.80 
fine sand; 60 percent slightly plastic fines of 
medium strength when dry; and 30 percent 
very plastic fincs. Calcareous; pH 8.4-8.8. 
Hf Humboldt silt loam, moder- 0-13 Mixture of sand, silt, and clay that is about 20 | ML_____- A-4 or 0.80-2.5 
| ately coarse substratum. percent fine and medium sand and 80 percent A-6. 
Hg Humboldt silt loam, moder- slightly plastic fines of medium strength 
ately coarse substratum, when dry. Caleareous; pH 8.6. 
slightly salinc-alkali. 13-28 Mixture of silt and clay that is about 5 percent | MH____- A-7-5 0.20-0.80 
Hh Flumboldt silt loam, moder- fine sand and 95 percent slightly plastic (16). 
ately coarse substratum, fines of medium strength when dry. Cal- 
strongly salinc-alkali. careous; pH 8.4. 
28-60 Stratified sand and silt-sand that are about 20 | SM_____- A-1 or 2.5-5.0 
percent nonplastic fines of low strength A-2, 
when dry and 80 percent coarse to fine sand. 
Calcarcous; pH 8.6. 
Hi Humboldt silt loam, moder- 0-26 Mixture of sand, silt, and clay that is about 20 | MUL_.___. A-4 or 0.80-2.50 
ately deep over clay. percent fine and medium sand and 80 per- A-6. 
Hk Humboldt silt loam, mocer- cent slightly plastic fines of medium 
ately deep over clay, strength when dry. Calcarcous; pH 8.2. 
drained. 26-32 Mixture of silt and clay that is about 5 percent | MH____- A-7-5 0.20-0.80 
HI Humboldt silt loam, moder- fine sand; 60 percent plastic fines of medium (16). 
ately deep over clay, slight- strength when dry; and 35 percent plastic 
ly saline-alkali. fines. Calcareous; pH 8.4. 
Hm Humboldt silt loam, moder- | 32-60 | Inorganic clay that is 65 percent highly plastic | MH-CTI_] A~-7-5 0.05-0.20 
ately deep over clay, fines and 385 percent slightly plastic fines. (20). 
strongly saline-alkali. Calcareous; pl 8.4. 
Hn Humboldt silt loam, shallow 0-18 Mixture of sand, silt, and clay that is about 20 | ML-____-- A-~4 or 0. 80-2. 50 
over clay. percent fine and medium sand and 80 per- A-6 
Ho Humboldt silt loam, shallow cent slightly plastic fines of medium strength 
over clay, drained. when dry. Calcareous; pH 8.2. 
Hp Humboldt silt loam, shallow | 18-35 Mixture of silt and clay that is about 40 per- | MH_-. -- A-7- 0. 20-0. 80 
over clay, slightly saline- cent slightly plastic fines and 60 percent 5(18) 
alkali. plastic fines of medium strength when dry. 
Hq Humboldt silt loam, shallow | Calcareous; pH 8.4. 
over clay, strongly saline- | 35-60 | Inorganic clay that is about 65 percent very | MH-CH-| A-7- 0. 05-0. 20 
alkali. plastic fines and 35 percent slightly plastic 5(20) 
fines. Calcareous; pH 8.6. 
Hr Humboldt silty clay. 0-24 Mixture of silt and clay that is about 5 percent | MH___-_| A-7- 0. 20-0. 80 
Hs Humboldt silty clay, drained. fine sand; 50 percent slightly plastic fines of 5(16) 
Ht Humboldt silty clay, slightly medium strength when dry; and 45 percent 
saline-alkali. very plastic fines. Calcareous; pH 8.4. 
Hu Humboldt silty clay, strongly | 24-60 Mixture of silt and clay that is about 5 percent | ML-CL_-} A-4(8).--| 0. 20-0. 80 
saline-alkali. fine sand; 60 percent slightly plastic fines of 
medium strength when dry; and 35 percent 
Caleareous; pH 8.4~-8.8. 


See footnote at end of table. 
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Shrink-swell 
potential 


Low to 
moder- 
ate. 


High__---_. 


Moderate__- 


Low to 
moder- 
ate. 


Moderate 
to high. 


Low to 
moder- 
ate. 


Moderate 
to high. 


High. ---. 22 


Low to 
moder- 
ate. 


Moderate 
to high. 


Moderate 
to high. 


Moderate__- 


Suscepti- Suitability of soil material for— | Suitability as source of— 
bility to Suitability | Stability in | Bearing in an 
frost for septic embank- foundations 
action tank field ments Road Road Road Gravel Sand 
subgrade subbase base 

Moderate Not suit- Poor__.---- Good ta | Poor to Not suit- Not suit- Not suit- Not suit- 
to very able. poor fair able. able. able. able. 
high. 

Moderate Not suit- Poor___.... Poor..----- Poor...---- Not suit- Not suit- Not suit- Not suit- 
to very able. able. able. able. able. 
high. 

Moderate Not suit- Poor...---- Good to Poor to Not suit- Not suit- Not suit- Not suit- 
to very able. poor. fair able. able. able. able. 
high. 

Modcrate Not suit- Poor. .---- Good to Poor to Not suit- Not suit- Not suit- Not suit- 
to very able. poor. fair able. able. able. able. 
high. 

Moderate Not suit- Poor...---- Poor.__---- Yoor._.---- Not suit- Not suit- Not suit- Not suit- 
to very able. able. able. able. able. 
high. 

Moderate Not suit- Good to Good to Fair to Fair to Poor to Not suit~- Fair to 
to high. able. fair poor; de- good. good. not able. poor. 

pends on suitable. 
density. 

Moderate Not suit- Poor._.---- Good to Poor to Not suit- Not suit- Not suit- Not suit- 
to very able, poor. fair able. able. able. able. 
high. 

Moderate Not suit- Poor..----- Poor_.-..-- Poor_------ Not suit- Not suit- Not suit- Not suit- 
to very able. able. able. able. able. 
high. 

Moderate___| Not suit- Fair to Fair to Poor. ------ Not suit- Not suit- Not suit- Not suit- 

able. poor poor. able. able. able. able. 

Moderate Not suit- Poor..----- Good to Poor to fair_| Not suit- Not suit- Not suit- Not suit- 
to very able. poor. able. able. able. able. 
high. 

Moderate Not suit- Poor_._-.-- Poor_----.- Poor___---- Not suit- Not suit- Not suit- Not suit- 
to very able. able. able. able. able. 
high. 

Moderate__.| Not suit- Fair to Fair to Poor..----~ Not suit- Not suit- Not suit- Not suit- 

able. poor. poor able. able. able. able. 

Moderate Not suit- Poor__----- Poor._-..--- Poor__----. Not suit- Not suit- Not suit- Not suit- 
to very able. able. able. able. able. 
high. 

Moderate Not suit- Poor to Good to Poor to fair.| Not suit- Not suit- Not suit- Not suit- 
to very able. good. poor. able. able. able. able. 


high. 
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Map 

symbol Soil 

ategeiny 

Hy Humboldt silty clay, moder- 
ately deep over clay. 

Hw Humboldt silty clay, moder- 
ately deep over clay, 
slightly saline-alkali. 

Hx Humboldt silty clay, shallow 
over clay. 

Hy Humboldt silty clay, shallow 
over clay, slightly saline- 
alkali. 

Hz Humboldt silty clay, shallow 
over clay, strongly saline- 
alkali. 

Ko Kodak loamy fine sand, mod- 
eratcly deep. 

La Lahontan fine sandy loam, 
sandy variant, strongly sa- 
line-alkali. 

Lb Lahontan silt loam, strongly 
saline-alkali. 

Le Lahontan silty clay loam, 


strongly saline-alkali, 


See footnote at end of table. 


Permeabilityt 


Classification 

Depth 

from Description of soil material ! 

surface Unified AASHO 

Inches 

0-26 Mixture of silt and clay that is about 5 percent | MH_.__.| A-7- 
fine sand; 50 percent slightly plastic fines of 5(15) 
medium strength when dry; and 45 percent 
very plastic fines. Calcareous; pH 8.4. 

26-32 Mixture of silt and clay that is about 5 percent | MH__-_-.| A-7- 
fine sand; 50 percent plastic fines of medium 5(16) 
strength when dry; and 45 percent very 
plastic fincs. Calcareous; pH 8.4. 

32-60 | Inorganic clay that is 65 percent very plastic |} MH-CH_| A-7- 
fincs and 35 percent slightly plastic fines. 5(20) 
Calcareous; pH 8.6. 

0-18 Mixture of silt and clay that is about 5 percent | MH_____| A-7-5 
fine sand; 50 percent slightly plastic fines of (15). 
medium strength when dry; and 45 per- 
cent very plastic fines. Calcareous; pH 8.4. 

18-35 | Mixture of silt and clay that is about 30 per- | MH____. A-7-5 
cent slightly plastic fines and 70 percent (18). 
plastic fines of medium strength when dry. 

Calcareous; pEI 8.4. 

35-60 Inorganic clay that is 65 percent very plastic | MH-CH_) A-7-5 
fines and 35 percent slightly plastic fines. (20). 
Caleareous; pH 8.6. 

0-9 Mixture that is 50 percent medium and fine | Ol ____- A-4.000 02 
sand; 85 pereent nonplastic fines of low 
strength when dry; and 15 percent organic 
matter. Calearcous; pH 9.0. 

9-31 Mixture that is about 15 percent organic mat- | OL..___- A~4__.... 
ter; 35 percent medium and fine sand; and 
50 percent nonplastic fines of low strength 
when dry. Calcareous; pH 8.8. 

31-60 Mixture that is about 15 percent organic mat- | OL... A-5_.__ 2. 
ter and 85 percent nonplastic fines contain- 
ing diatomaccous carth and voleanic glass. 

Calcarcous; pF 8.6. 

0-16 Mixture of silt and sand that is about 85 per- | SM___._- A-4__o.. 
cent nonplastic fines of medium strength 
when dry and 65 percent coarse to fine sand. 

Calearcous; pH 9.2. 

16-60 | Inorganic clay that is about 65 percent very | MH-CH _| A~7-5 
plastic fines and 35 percent slightly plastic (20). 
fines. Calearcous; pLT 9.0. 

0-4 Mixture of sand, silt, and clay that is about 20 | ML____- A-6.__..- 
percent fine and medium sand and 80 per- 
cent slightly plastic fines of medium strength 
when dry. Calcarcous; pH 9.4. 

4~60 | Mixture of silt and clay that is about 40 per- | MH-CH_] A-7-5 
cent slightly plastic fines and 60 percent (18). 
plastic fines of medium strength when dry. 

Calcarcous; pl 8.6. 

0-4 Mixture of silt and clay that is about 5 pereent | MH__..__ A-7-5 
fine sand; 65 percent slightly plastic fines of (16). 
medium strength when dry; and 30 percent 
very plastic fines. Calcareous; pH 9.4. 

4-60 Mixture of silt and clay that is about 60 per- | MIH-CH | A-7-5 
ecnt plastic fines of medium strength when (18). 


dry and 40 percent slightly plastic fines. 
Caleareous; pH 8.6. 


Inches per hour 
2 8 


0. 20-0. 80 


0. 05-0. 20 | 


0.20-0.80 | 
0.05-0.20 
0.05-0.20 | 


5.0-10.0 


0.80-2.50 


<0.05 


0.80-2.50 


0.05-0.20 


0.20-0.80 


0.05-0.20 
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Suseepti- Suitability of soil material for— | Suitability as source of— 
Shrink-swell | bility to Suitability | Stability in | Bearing in 
potential frost for septic embank- foundations 
action tank field ments Road Road Road Gravel Sand 
subgrade subbase base 
Moderate Moderate Not suit- ROO J2cu=2 Poor..----- Poor___---- Not suit- Not suit- Not suit- Not suit- 
to high. to very able. able. able. able. able. 
high. 
Moderate Moderate Not suit- Poor__----- Poor_._---- Poor_.----- Not suit- Not suit- Not suit- Not suit- 
to high. to very able, able. able. able. able. 
high. 

Modcrate Moderate_.-| Not suit- Fair to Fair to Poor_____-- Not suit- Not suit- Not suit- Not suit- 
to high. able. poor poor. able. able. able. able. 
Moderate | Moderate Not suit- Poor._----- Poor 232508 Poor. .----- Not suit- | Not suit- | Not suit- | Not suit- 
to high. to vory able. able. able. able. able. 

high. 
Modcrate | Moderate Not suit- Poor_-.---- POOR 2-28 Poor. ..---- Not suit- | Not suit- | Not suit- | Not suit- 
to high. | to very able. able. able. able, able. 

| high. 

Moderate Moderate__-]| Not suit- Fair to Fair to Poor...----- Not suit- Not suit- Not suit- Not suit- 
to high. able. poor. poor able. able. able. able. 
Low to Moderate Not suit- Not suit- Fair to Poor. ------ Not suit- Not suit- Not suit- Not suit- 
moderate. | to high. able. able. poor able. able. able. able. 
Low to Moderate Not suit- Not suit- Fair to Poor__----- Not suit- Not suit- Not suit- Not suit- 
moderate. to high. able, able. poor able. able. able. able. 
Low_.----- Moderate Not suit- Not suit- Fair to Poor.------ Not suit- Not suit- Not suit- | Not suit- 

to high. able. able. poor able. able. able. able. 
Low to Low to Not suit- Fair__.---- Good to Fair to Fair to Not suit- Not suit- Poor. 
moderate. high. able. poor, de- good. good. able. able. 
pending 
on den- 
: sity. 3 : ' 
Moderate Moderate__.| Not suit- Fair to Fair to Poor.------ Not suit~ Not suit- Not suit- Not suit- 
to high, able. poor. poor. able. able. able. able. 
Low to Moderate Not suit- Fair to Good to Poor to Not suit- Not suit- Not suit- Not suit- 
moderate. to very able. poor. poor. fair, able. able. able. able. 
high. 

Moderate Moderate__.| Not suit- Fair to Fair to Poor_------ Not suit- Not suit- Not suit- Not suit- 
to high. able. poor. poor able. able. able. able. 
Moderate Moderate Not suit- Poor. .----- Poor._----- Poor.------ Not suit- Not suit- Not suit- Not suit- 
to high. to very able. able. able. able. able. 

high. 
Moderate Moderate___| Not suit- Fair to Fair to Poor__----- Not suit- Not suit- Not suit- Not suit- 
to high. able. poor. poor. able. able. able. able. 
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Map 
symbol 


Ld 
Lf 


Lg 
Lh 
Lk 
Lm 


Ln 


Lo 


Lp 
Lr 
Ls 


MaA 


McA 


MeC 


Classification 
Depth 
Soil from Description of soil material ! Permeability 
surface Unified AASHO 
Inches Jnches per hour 
Lovelock silt loam, drained. 0-60 Mixture that is about 15 percent organic | OL__.___- A-7-6.__.| 0.80-2.50 
Lovelock silt loam, slightly matter and 85 percent slightly plastic fines 
saline. containing diatomaccous earth and voleanic 
Lovelock silt loam, strongly glass. Calcareous; pH 8.6. 
saline. 
Lovelock silt loam, hum- 
mocky, strongly salinc. 
Lovelock silt loam, occasion- 
ally flooded, strongly saline. 
Lovelock silt loam, over- 
washed, strongly saline. 
Lovelock silt loam, moder- | 0-28 Mixture that is about 15 percent organic | OL_.___- A-7-6_..-| 0.80-2.50 
ately dcep over clay, matter and 85 percent slightly plastic fines 
drained. containing diatomaceous earth and volcanic 
Lovelock silt loam, moder- glass. Caicarcous; pH 8.6. 
ately deep over clay, | 28-48 | Mixture of clay and silt that includes about | MH-~OH _} A-7-5_.._) 0.05-0.20 
drained, slightly saline. 10 percent organic matter and 40 percent 
slightly plastic fines. Calcareous; pH. 8.6. 
48-60 Inorganic clay that is about 60 percent very | MH-CH_| A-7-5 0.05-0.20 
plastic fines and 40 percent slightly plastic (20). 
fines. Calcareous; pH 8.6. 
Lovelock silt loam, shallow | 0-18 Mixture that is about 15 percent organic | OL_____- A-7-6._._| 0.80-2.50 
over clay, drained. matter and 85 percent slightly plastic fines 
Lovelock silt loam, shallow containing diatomaceous earth and vol- 
over clay, strongly saline. canic glass. Caleareous; pH 8.6. 
Lovelock silt loam, hum- | 18-44 | Mixture of clay and silt that is about 10 per- | MH-OH_| A-7-5_..-| 0.05-0.20 
mocky, shallow over clay, cent organic mattcr; 40 percent slightly 
strongly saline. plastic fines; and 50 percent very plastic 
fines. Caleareous; pF 8.6. 
44-60 Inorganic clay that is about 60 percent very | MH-CH_| A-7~5 0.05-0.20 
plastic fines and 40 percent slightly plastic (20). 
fines. Caleareous; pH 8.6. 
Mazuma fine sandy loam, 0-30 | Mixture of silt and sand that is about 35 per- | SM______ A~4__22 2. 2.50-5.0 
strongly saline-alkali, 0 to cent nonplastic fines of medium strength 
2 percent slopes. when dry and 65 percent coarse to fine 
sand. Calcareous; pH 9.2, 
30-60-+| Mixture of silt and sand that is about 60 per- | ML or A-4_____ 2.50-5.0 
cent nonplastic fines of medium strength SM. 
when dry and 40 percent medium to fine 
sand. Caleareous; pH 8.8. 
Mazuma fine sandy loam, | 0-28 | Mixture of silt and sand that is about 35 per- | SM.___-_- A-4_____- 2.50-5.0 
over clay, strongly saline- cent nonplastic fines of medium strength 
alkali, 0 to 2 percent slopes. when dry and 65 percent coarse to fine sand. 
Calcareous; pIT 9.2. 
28-60 | Inorganie clay that is 65 percent very plastic | MH-~CH_| A-7-5 <0.05 
fines and 35 percent slightly plastic fines. (20) 
Calcareous; pH 9,0. 
Mazuma fine sandy loam, | 0-28 Mixture of silt and sand that is about 30 per- | SM.____- A-2___L- 2.50-5.0 
over gravel, 4 to 8 percent cent nonplastic fines of medium strength 
slopes. when dry; 65 percent coarse to fine sand; 
and 5 percent fine gravel. Calcareous; 
pit 9.0. 
28-60 Gravel and sand, some stratified and some well | GP-GW_| A-1_____- 10+ 
graded, that are about 70 percent rounded 
and subrounded gravel not more than 3 
inches across; and 30 percent coarse to fine 
sand. Caleareous; pT 8.8. 


See footnote at end of table. 
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LOVELOCK AREA, NEVADA 


Shrink-swell 
potential 


Moderate 
to high. 


Moderate 
to high. 


Moderate 
to very 
high. 

Moderate 
to high. 


Moderate 
to high. 


Moderate 
to very 
high. 


Moderate 
to high. 


Very low_-.- 


Low to 
moderate. 


Moderate 
to high. 


Very low. .- 
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Suscepti- Suitability of soil material for— j Suitability as source of— 
bility to Suitability | Stability in | Bearing in 
frost for septic embank- foundations 
action tank field ments Road Road Road Gravel Sand 
subgrade subbase base 
Moderate Not suit- Not suit- Fair to Poore.ses- Not suit- Not suit- Not suit- Not suit- 
to high. able. able. poor. able. able. able. able. 
Moderate Not suit- Not suit- Fair to Poor.------ Not suit- Not suit- Not suit- Not suit- 
to high. able. able. poor. able. able. able. able. 
High_.-__-- Not suit- Not suit- Foor to Poor to Not suit- Not suit- Not suit- Not suit- 
able. able. very very able. able. able. able. 
poor. poor 
Moderate.-_-| Not suit- Fair to Fair to Poor_.----- Not suit- Not suit- Not suit- Not suit- 
able. poor. poor. able. able. able. able. 
Moderate Not suit- Not suit- Fair to Poor..----- Not suit- Not suit- Not suit- Not suit- 
to high. able. able. poor. able. able. able. able. 
High..._.-- Not suit- Not suit- Poor to Poor to Not suit- Not suit- Not suit- Not suit- 
able. able. _ very very able. able. able. able. 
poor. poor 
Moderate__.| Not suit- Fair to Fair to Poor__----- Not suit- Not suit- Not suit- Not suit- 
able. poor poor. able. able. able. able. 
Low to Fair to Fair. _.---- Good to Fair to Fair.__..- Not suit- Not suit- Poor. 
high. question- poor; de- good. able. able. 
able. pends on 
; density. 
Moderate Fair to Fair to Good to Poor to Poor to Not suit- Not suit- Very poor. 
to very question- poor. very fair not able. able. 
high. able. poor; de- suitable. 
pends on 
density. 
Low to Not suit- Fair__.---- Good to Fair to Fair___--- Not suit- Not suit- | Poor. 
high, able. poor; de- £00 able. able. 
pends on 
density. 
Moderate___-| Not suit- Fair to Fair to Poor___---- Not suit- Not suit- Not suit- 
able. poor. poor. able. able. able. Not suit- 
able. 
Low to Excellent._-_] Fair to Good to Fair to Fair. __--- Poor..---- Not suita- | Poor. 
very poor. very poor. ble. 
high. poor; de- 
pends on 
density 
None to Exeellent_._| Fair to ood_--.-- Good to Good to Fair to Excellent__| Good. 
very low. good. excellent. excel- good. 
lent. 
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Classification 
Map Depth 2) 
symbol Soil from Description of soil material ! Permeability 
surface Unified AASHO 
Inches Inches per hour 
Om Ocala loam, strongly saline- 0-10 Mixture of silt and sand that is about 35 per- | ML_____. A-6..__.- 0.80-2.50 
alkali. cent medium and fine sand and 65 percent 


slightly plastic fines of medium strength 
when dry. Calcareous; pH. 9.0. 

10-14 | Mixture of silt and clay that is about 15 per- | ML-CL__| A-7-6.___| 0.20-0.80 
cent fine sand; 50 percent slightly plastic 
fines of medium strength when dry; and 35 
pereent moderately plastic fines. Calcare- 
ous; pI 8.8. 

14-26 Mixture of silt and clay that is about 20 per- | ML_____- A-6_._.-- 0.05-0.20 
cent fine sand; 50 percent slightly plastic 
fines of high strength; and 30 percent plastic 
fines. Caleareous; pF 8.6. 


Pa Placeritos loam. 0-60 Mixture of clay and silt that is about 25 per- | ML—CL__| A-4(8)___| 0.80-2.50 
Pd | Placeritos loam, drained. cent moderately plastic fines and 75 percent 
Pf Placeritos loam, slightly sa- nonplastic fines of medium strength when 
line-alkali. dry. Calearcous; pH 8.4. 
Pg Placeritos loam, strongly sa- 
line-alkali. 
Ph Placcritos loam, drained, 
strongly saline-alkali. 
Pk Placeritos loam, over clay, 0-50 Mixture of clay and silt that is about 25 per- | MIL-CL__| A-4(8)___}| 0.80-2.50 
drained, strongly  saline- cent moderately plastic fines and 75 percent 
alkali. nonplastic fines of medium strength when 


dry. Calcarcous; pI! 8.8. 


50-60 | Inorganic clay that is 65 percent very plastie | MH-CH_| A-7~-5 <0.05 
fines and 35 percent slightly plastic fines. (20). 
Calcareous; pI 9.2. 
Pm Placeritos loam, over silty 0-24 Mixture of clay and silt that is about 25 per- | ML-CL__| A~4(8)__.] 0.80-2.50 
clay loam, slightly saline- cent moderately plastic fines and 75 percent 
alkali. nonplastic fines of medium strength when 
Pn Placeritos loam, over silty dry. Calcearcous; pH 8.8. 
clay loam, drained, strongly | 24-60 Mixture of clay and silt that is about 35 per- | ML-CL._| A-7- 0.20-0.80 
saline-alkali. cent moderately plastic fines and 65 percent 6(11). 
nonplastic fines of medium strength when 
dry. Calearcous; pH 8.8. 
Po Placeritos loam, over sand. 0-24 Mixture of clay and silt that is about 25 per- | ML-CL..| A—4(8)_-_| 0.80~2.50 
Pp Placeritos loam, over sand, cent moderately plastic fines and 75 percent 
slightly saline-alkali. plastic fines of medium strength when dry. 
Pr Placeritos loam, over sand, Calcareous; pLI 8.8. 
strongly saline-alkali. 24-60 Sand, some well graded and some stratified and | SP-SW___| A-3_____- 10+ 


poorly graded; about 98 percent coarse to 
fine sand and 2 percent nonplastic fines of 
low strength when dry. Calcareous; plt 
8.6. 


Ps Placeritos loam, terrace, 0-39 Mixture of clay and silt that is about 25 per- | MIL-CL__| A-4(8)__.| 0.80-2.50 
strongly saline-alkali. cent moderately plastic fines and 75 percent 
nonplastic fines of medium strength when 
dry. Calearcous; pH 8.8. 

39-60 Stratified, poorly graded sand and silt-sand | SM_---_-- A-2_22--- 5.0-10 
consisting of about 20 percent nonplastic 
fines of medium stcength when dry; 75 per- 
cent coarse to fine sand; and 5 percent 
rounded and subrounded gravel not more 
than Linch across. Caleareous; pI 8.2-8.6. 


QfD Quincy fine sand, 0 to 15 per- 0-60 Poorly graded sand consisting of about 85 | SM_____- A-2___J- 10+ 
cent slopes. pereent fine and medium sand and 15 per- 
cent nonplastie fines of low strength when 
dry. Noncalcareous; pH 8.2. 


See footnote at end of table. 
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Shrink-swell 
potential 


| —______4 


Low to 
moder~ 
ate. 


Modcrate_._ 


Modcrate__. 


Low to 
moder- 
ate. 


Low to 
moderate. 


Modcrate 
to very 
high. 


Low to 
moderate, 


Low to 
modcrate. 


None___.-- 


Suseepti- 
bility to 
frost 
action 


Moderate 
to very 
high. 


Moderate 
to very 
high. 


Moderate 
to very 
high. 


Moderate 
to very 
high. 


Moderate 
to very 
high. 


Moderate - ~ 


Moderate 
to very 
high. 


Moderate 


to very 
high. 


Moderate 


Moderate 
to very 
high. 


Suitability 
for septic 
tank field 


Not suita- 
ble. 


Not suita- 
ble, 


Not suita- 
ble. 


Questiona- 
ble. 


Not suita- 
ble. 


Not suita- 
ble. 


Not suit- 
able. 


Not suit- 
able. 


Question~ 
able. 


Question~ 
able. 


density. 


Suitability of soil 
Stability in | Bearing in 
embank- foundations 
ments Road Road 
subgrade subbase 
Poor..----- Very poor_-.| Poor to Not suita- 
fair. ble. 
Poor to Very poor Poor to Not suita- 
good. to poor. fair. ble. 
PoOorieesesy Very poor_-_| Poor to Not suita- 
fair. ble. 
Poor to Very poor Poor to Not suita- 
good. to poor. fair. ble. 
Poor to Very poor Poor to Not suita- 
good. to poor, fair ble. 
Fair to Fair to Poor____--- Not suita- 
poor. poor. ble. 
Poor to Very poor Poor to Not suit- 
good. to poor. fair able. 
Poor to Very poor Poor to Not suit- 
good. to poor. fair able. 
Poor to Very poor Poor to Not suit- 
good. to poor. fair able. 
Very good Good to Fair. .----- Fair to 
to good. poor; de- good, 
pends on 
density. 
Poor to Very poor Poor to Not suit- 
good. to poor. fair able. 
Good to Good to Fair to Fair_--.._- 
fair poor; de- good. 
pends on 
density. 
Good___---- Good to Fair......-- Fair___..-- 
poor; de- 
pends on 


material for— 


Suitability as source of 


Road 
base 


Not suita- 
ble. 


Not suita- 
ble. 


Not suita- 
ble. 


Not suita- 
ble. 


Not suita- 
ble. 


Not suita- 
ble. 


Not suit- 
able. 


Not suit- 
able. 


Not suit- 
able. 


Poor to 
not suit- 
able. 


Not suit- 
able. 


Poor to 
not suit- 
able. 


Poor to 
not suit- 
able. 


Gravel 


Not suita- 
ble. 


Not suita- 
ble. 


Not suita- 
ble. 


Not suita- 
ble. 


Not suita- 
ble. 


Not suita- 
ble. 


Not suit- 
able. 


Not suit- 
able. 


Not suit- 
able. 


Not suit- 
able. 


Not suit- 
able. 


Not suit- 
able to 
a depth 
of 5 feet. 


Not suit- 
able. 


Sand 


Not suita- 
ble. 


Not suita- 
bie, 


Not suita- 
ble. 


Not suita- 
ble. 


Not suita- 
ble. 


Not suita- 
ble. 


Not suit- 
able. 


Not suit- 
able. 


Not suit- 
able. 


Excellent. 


Not suit- 
able. 


Good. 


Poor. 
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Map 
symbol 


QtA 


Ra 
Rh 


Sv 
Sw 


Sx 
Sy 


Soil 


Quincy fine sand, over silty 
clay loam, 0 to 2 percent 
slopes. 


Ryepatch silty clay. 

Rycpatch silty clay, drained. 

Ryepatch silty clay, slightly 
saline-alkali. 


Ryepatch silty clay loam. 

Ryepatch silty clay loam, 
drained, 

Ryepatch silty clay loam, 
slightly saline-alkali. 

Ryepatch silty clay loam, 
strongly saline-alkali. 


Sandy alluvial land. 


Sonoma silt loam. 

Sonoma silt loam, drained. 

Sonoma silt loam, slightly 
salinc-alkali. 


Sonoma silt loam, strongly 
saline-alkali. 

Sonoma silt loam, drained, 
strongly saline-alkali. 


Sonoma silt loam, over clay, 
slightly saline-alkali. 

Sonoma silt loam, over clay, 
strongly saline-alkali. 


Sonoma silty clay loam. 


Sonoma silty clay loam, 
drained. 

Sonoma silty clay loam, 
slightly saline-alkali. 

Sonoma silty clay loam, 


strongly salinc-alkali. 


See footnote at end of table. 
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Classification 
Depth 
from Deseription of soil material ! Permeability 
surface Unified AASHO 
Inches Inches per hour 
0-28 | Poorly graded sand consisting of about 85 per- | SM____-- AsQievc.€ 10+ 
cent fine and medium sand and 15 percent 
nonplastic fines of low strength when dry. 
Nonecaleareous; pI 8.2. 

28-60 Mixture of clay and silt that is about 35 per- | ML-CL..| A-7-6 0.20-0.80 
cent moderately plastic fines and 65 percent (11). { 
nonplastic fines of medium strength when 
dry. Calcarcous; pH 8.8. 

0-15 Elastic silt that is about 7 percent fine sand; | MH___-- A-7-5 0.05-0.20 
33 percent nonplastic fines of medium (18). 
strength when dry; and 60 percent moder- 
ately plastic fines. Calcareous; pH 8.2 

15-60 Fat clay that is about 2 percent fine sand; 23 | MH-CH_| A-7-5 0.05-0.20 
percent nonplastic fines of medium strength (20). 
when dry; and 75 percent plastic fines. 

Calcarcous; pH 8.2. 
0-15 | Mixture of clay and silt that is about 35 per- | ML-CL..| A-7-6 0.20-0.80 
cent moderatcly plastic fines and 65 percent (11). 
nonplastic fines of medium strength when 
dry. Caleareous; pH 8.2, 

15-60 | Fat clay that is about 2 percent fine sand; 23 | MH-CH-_|] A-7-5 0.05-0, 20 
percent nonplastic fines of medium strength (20), 
when dry; and 75 pereent plastic fines. 

Calcarcous; pI 8.2. 

0-60 | Highly stratified sand, nonplastic fines, and | SPtoMH.| A-3 to [_....______- 
plastic silt; no orderly arrangement or A-7- 
thickness. 6(18) 

0-13 Mixture of clay and silt that is about 5 per- | MI-CL..| A-6(9)__-} 0.80-2.50 
cent fine sand; 25 percent plastic fines; and 
70 percent nonplastic fines of medium 
strength when dry. Calcareous; pH 8.4. 

13-60 Mixture of clay and silt that is about 5 percent | ML-CL_.}| A-7-6 0. 20-0. 80 
fine sand; 35 percent plastic fines; and 60 (11). 
percent nonplastic fines of medium strength 
when dry. Caleareous; pH 8.4-8.6. 

0-6 Mixture of clay and silt that is about 5 per- | ML-CL_.| A-6(9)_.-} 0. 80-2. 50 
cent fine sand; 25 percent plastic fines; and 
70 percent nonplastic fines of medium 
strength when dry. Calcareous; pH 8.4. 
6-24 | Mixture of clay and silt that is about 5 per- | ML-CL_.| A-7-6 0. 20-0. 80 
cent fine sand; 35 percent plastic fines; and (11). 
60 percent nonplastic fines of medium 
strength when dry. Caleareous; pH 8.4- 
8.6. 

24-60 Fat clay that is about 2 percent fine sand; 23 | MH-CH =| A~7-5 0. 05-0. 20 
percent nonplastic fincs of medium strength (20). 
when dry; and 75 percent plastic fines. 

Caleareous; pH 8.6. : 
0-60 | Mixture of clay and silt that is about 5 per- | ML-CL..| A-7-6 0. 20-0. 80 
cent fine sand; 35 percent plastic fines; and (11). 
60 percent nonplastic fines of medium 
strength when dry. Calcarcous; pH 8.2- 
8.6. 
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Shrink-swell 
potential 


Moderate 
to very 
high. 


Moderate 
to high. 


Moderate___ 


Moderate 
to very 
high. 


Moderate 
to very 
high. 


Moderate 
to very 
high. 


Moderate 
to very 
high. 
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Moderate.-- 


Suscepti- 

bility to Suitability 
frost for septic 
action tank field 

None_.---- Not suit- 

able. 

Moderate Not suit- 
to very able. 
high. 

Moderate Not suit- 
to very able. 
high. 

Moderate__-| Not suit- 

able. 

Moderate Not suit- 
to very able. 
high. 

Modcrate__.| Not suit- 

able. 
be Feet eh ae at Not suit- 
able. 

Moderate Not suit- 
to very able. 
high. 

Moderate Not suit- 
to very able. 
high. 

Moderate Not suit- 
to very able. 
high. 

Moderate Not suit- 
to very able. 
high. 

Moderate.._} Not suit- 

able. 

Moderate Not suit- 
to very able. 


high. 


Suitability of soil material for— _ | Suitability as source of— 
Stability in | Bearing in _ 
embank- foundations 
ments Road Road Road Gravel Sand 
subgrade subbase base 
Fair. .---_- Good to Fair to Fair... --- Poor to Not suit- Poor. 
poor; good. not able. 
depends suitable. 
on , 
density. 

Poor to Very poor Poor to Not suit- Not suit- Not suit- Not suit- 
good to poor. fair able. able. able. able. 
Poor_------ Poor_.----- Poor.------ Not suit- Not suit- Not suit- Not suit- 

able. able. able. able. 
Fair to Fair to Poor__----- Not suit- Not suit- Not suit- Not suit- 
poor poor able. able. able. able. 
Poor to Very poor Poor to Not suit- Not suit- Not suit- Not suit- 
good to poor. fair able. able. able. able. 
Fair to Fair to Poor_------ Not suit- Not suit- Not suit- Not suit- 
poor poor. able. able. able. able. 
Betiotdineiieun woe ve dae oe es |Lwodeot ees iow se cheseclesec eset Not suit- Not suit- 
able. able. 
Poor to Very poor Poor to Not suit- Not suit- Not suit- Not suit- 
good. to poor. fair able. able. able. able. 
Poor to Very poor Poor to Not suit- Not suit- Not suit- Not suit- 
good. to poor. fair able. able. able. able. 
Poor to Very poor Poor to Not suit- Not suit- | Not suit- Not suit- 
good. to poor. fair able. able. able. able. 
Poor to Very poor Poor to Not suit- | Not suit- | Not suit- Not suit- 
good to poor. fair able. able. able. able. 
Fair to Fair to Poor_.----- Not suit- |- Not suit- Not suit- Not suit- 
poor poor. able. able. able. able. 
Poor to Very poor Poor to Not suit- Not suit- Not suit- Not suit- 
good. to poor. fair able. able. able. able. 
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Map 
symbol 


TgB 


Ty 


Unc 


WoC 


1 The terms cobbles, gravel, sand, and fines refer to the sizc of individual soil particles and are as defined in the Unified system. 
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Soil 


Toulon very gravelly loam, 
0 to 4 percent slopes. 


Toy silty clay, strongly 
saline-alkali. 


Toy silty clay loam, strongly 
salinc-alkali. 


Unionville very rocky coarse 
sandy loam, 4 to 8 percent 
slopes. 


Woolsey gravelly fine sandy 
loam, 2 to 8 percent slopes. 


They are— ; 
Cobbles: Larger than 3 inches. 


Gravel: 


8 inches to 4.7 millimeters. 


Coarse gravel—3 to % inch. 
Fine gravel—% inch to 4.7 millimeters. 


Depth 
from 
surface 


Inches 


0-10 


10-60 


0-9 


9-60 


0-9 


9-27 


27+ 
0-5 


5-21 


21-44 


Description of soil material! 


Mixture of gravel, sand, and silt that is about 
65 percent rounded and subrounded gravel 
not more than 3 inches across; 2 percent 
plastic fines; 18 percent medium and fine 
sand; and 15 percent nonplastic fines of 
medium strength when dry. Calcareous; 
pH 8.8. 

Poorly graded gravel that is about 90 percent 
rounded and subrounded gravel not more 
than 3 inches across; 5 percent rounded 
and subrounded cobbles not more than 9 
inches across; 4 percent coarse and medium 
sand; and 1 percent nonplastic fines. Cal- 
careous; pH 8.4. 


Elastic silt that is about 5 percent fine sand; 
35 percent nonplastic fincs of medium 
strength when dry; and 60 percent moder- 
ately plastic fines. Calcareous; pH 8.5. 

Fat clay that is about 2 percent fine sand; 23 
percent nonplastic fines of medium strength 


when dry; and 75 percent plastic fines. | 


Calcareous; pH 8.4. 


Mixture of clay and silt that is about 35 
percent moderately plastic fines and 65 per- 
ecnt nonplastic fines of medium strength 
when dry. Calcareous; pF 8.5. 

Fat clay that is about 2 percent fine sand; 23 
percent nonplastic fines of medium strength 
when dry; and 75 percent plastic fines. 
Calcareous; pH 8.4. 


Mixture of silt and sand that is about 5 percent 
plastie fines; 40 percent nonplastie fines of 
low strength when dry; and 55 perecnt 
coarse to fine sand. Caleareous; pH 8.6. 


Poorly graded sand that is about 1 percent 
nonplastic fines; 10 percent nonplastic fines 
of low strength when dry; and 89 percent 
coarse and medium sand. Calcareous; pF 
9.0. 

Granodiorite bedrock. 


Mixture of silt and sand that includes about 
10 percent plastic fines and 40 percent non- 
plastic fines of low strength when dry. 
Calcareous; pH 8.6. 

Mixture of gravel, silt, and sand that is about 
30 percent angular and subrounded gravel 
not more than 2 inches across; 7 percent 
plastic fines; 28 percent nonplastic fines of 
low to medium strength when dry; and 35 
percent coarse to fine sand. Calcareous; 
pit 8.6. 

Mixture of silt and sand that is about 15 
percent angular and subrounded gravel not 
more than 3 inches across; 5 percent plastic 
fincs; 30 percent nonplastic fines of medium 
strength when dry; and 50 percent coarse to 
fine sand. Caleareous; pH 8.8. 


Classification 


Permeability 


Inches per hour 


10+ 


, 05-0. 20 


. 05-0. 20 


. 20-0. 


. 05-0. 


. 50-5. 


. 50-5. 


. 80-2. 


. 80-2. 


I 


interpretations—Continued 
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Suscepti- 
Shrink-swell | bility to Suitability | Stability in | Bearing in 
potential frost for septic embank- foundations 
action tank field ments Road 
subgrade 

Very low_._| Low to Good__.._- Fair. .__.__ Good... -- Good to 
moderate. excellent. 

None...---- None....--| Good_____- Fair to Good_._.-- Good to 

good. excellent. 

Moderate Moderate Not suit- Poor___---- Poor__----- Poor_------ 

to high. to high. able. 

High_--..-- Moderate Not suit- Fair to Fair to Poor___---- 
to high. able. poor. poor. 

Modcrate Moderate Not suit- Poor to Very poor Poor to 

to very to very able. good. to poor. fair 
high. high. 

High.------ Moderate___| Not suit- Fair to Fair to Poor___---- 

able. poor. poor. 

Very low.._| Low to Not suit- Fair.__---- Good to Fair to 
high. able. poor; good. 

depends 
on 
: density. 
Very low__.| Very low.__| Not suit- Fair. __---- Good to Fair to 
able. poor; de- good. 
pends on 
density. 

Very low.__| Low to Question- Fair. _._2-- Good to Fair to 

high. able. poor; de-~ good. 
pends on 
density. 

Very low___} Low to Question- Faire. +. Good_-__.-- Good to 
mod- able. excellent. 
erate. 

Very low___| Low to Question- Fair__ 2... Good to Fair to 
high. able, poor; de- good. 

pends on 
density. 
Sand: 4.7 to 0.074 millimeters. 


Coarse sand—4.7 to 2 millimeters. 
Medium sand—2.0 to 0.42 millimeters. 
Fine sand—0.42 to 0.74 millimeter. 


Fines (silt and clay): 


Smaler than 0.074 millimeter. 
In the AASHO system, the terms used to describe particle size differ slightly from these terms (7). 


61 


Road 
subbase 


. Not suit- 


able. 


. Not suit- 


able. 


Not suit- 
able. 


Not suit- 
able. 


Fair to 
good. 


Fair to 
poor. 


Fair to 
good. 


Fair to 
good. 


Suitability of soil material for— 


Road 
base 


Fair to 
good. 


Fair to 
good. 


Not suit- 
able. 


Not suit- 
able. 


Not suit- 
able. 


Not suit- 
able. 


Poor to 
not suit- 
able. 


Suitability as source of— 


Gravel Sand 
Poor to Good. 
fair. 
Excellent_../ Poor. 
Not suit- Not suit- 
able. able. 
Not suit- Not suit- 
able. able. 
Not suit- Not suit- 
able. able. 
Not suit- Not suit- 
able. able. 
Not suit- | Poor. 
able. 

Not suit- Fair. 
able. 

Not suit- Poor. 
able. 

Very poor_} Poor. 

Not suit- Poor. 
able, 
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The shrink-swell potential indicates how much a soil 
changes in volume when its moisture content changes, In 
general, soils have a high or a very high shrink-swell 
potential if they are high in content of very plastic fines 
and are classified MH-CH and A-7, or if they are high 
in content both of organic matter and of very plastic 
fines and are classified MH-OH and A-7. Soils that 
have a very low shrink-swell potential are clean sands 
and gravel that are classified SP or GP and A-1 and 
sands and gravel that contain a small amount of non- 
plastic fines and are classified SM or GM and A-1 or A-2. 

Frost action is the heaving and softening of a soil and 
is caused by freezing and thawing of water in the soil. 
The susceptibility of a soil to frost action depends on the 
texture, the length of time the temperature is below the 
freezing point, and the depth to the water table during 
that time. Rated highest in susceptibility are silts anc 
fine silty sands in which the water table is high. Rated 
lowest are coarse-grained materials that contain little or 
no fines. 

Under the column headed “Suitability for septic tank 
field,” the ratings are for a. 5-foot depth of soil. Consid- 
ered in rating suitability were soil color, texture, struc- 
ture, permeability, depth to and thickness of slowly per- 
meable layers, and tendency to swell when wet. A soil 
has been rated as eacellent if its permeability rate is more 
than 10 inches per hour, or if water falls more than 1 inch 
in 6 minutes. Suitability is good if the permeability rate 
is 5.0 to 10 inches per hour, or if water falls 1 inch in 6 to 
12 minutes. The soil has fad suitability if the perme- 
ability rate is 2.5 to 5.0 inches per hour, or if water falls 
1 inch in 12 to 24 minutes. A soil has questionable suit- 
ability if the permeability rate is 0.8 to 2.5 inches per 
hour, or if water falls 1 inch in 24. to 75 minutes. A soil 
has been rated as wnswitable for disposal of sewage from 
septic tanks if its texture is moderately fine or fine and 
the permeability rate is less than 0.8 inch per hour, or if 
water falls less than 1 inch in 75 minutes (73). Not 
considered in rating suitability were the materials that 
underlie the soils at a depth of more than 5 feet and the 
possible contamination of ground water in soils that have 
a permeability rate of more than 5 inches per hour. 

the stability of soils in embankments depends largely 
on. soil permeability, strength, and ease of compaction. 
Gravelly and sandy soils that have little or no fines and 
are classified GW or SW and A-1 are pervious to water, 
but they are stable and can easily be compacted by a 
crawler-type tractor and a rubber-tired roller. Of the fine- 
grained soils, those classified CL and A-4 or A-6 are best 
for embankments because they are impervious, are fairly 
stable, and can easily or fairly easily be compacted by a 
sheepsfoot roller or a rubber-tired roller. Soils containing 
a fairly large amount of organic matter and classed OL or 
OH are not commonly used in the construction of 
embankments, 

In table 8 the soils have been rated according to their 
suitability for embankments and their bearing capacity 
for foundations. The suitability for embankments and 
similar structures depends largely on how well the soil 
material compacts and how strong it is after compaction. 
The suitability of soils as foundation for structures de- 
pends mainly on the type and the size of structure. For 
these reasons and others, the suitability for embankments 
may differ from that for foundations. In the construction 


of an embankment, a large amount of settling can safely 
be allowed by overbuilding the embankment. In the con- 
struction of concrete buildings and other structures, how- 
ever, the amount of settling that can safely be allowed may 
be small because of a need to prevent overstressing the con- 
crete or steel in the structure or to maintain an established 
grade. Thus, a soil that is satisfactory for one type of 
construction may require special treatment if used for 
other types. Consequently, the ratings of bearing capacity 
are only general, especially those of fine-grained soils. 
Gravel and gravelly soils classified GW, GP, GM, and GC 
generally have good bearing capacity and undergo little 
consolidation under load. Soils classified ML may be 
subject to liquefaction and may have poor bearing capac- 
ity, particularly under the load of heavy structures. Soils 
that contain a fairly large amount of organic matter and 
are classified OL and OH have poor bearing capacity and, 
asa rule, settle considerably under load. 

The suitability ratings for road subgrade, road subbase, 
and road base are those of soil material not subjected to 
frost action. In areas where frost heaving is a problem, 
the susceptible soils should be rated lower than the ratings 
shown, in the table. Generally the best soil material for 
subgrade, subbase, and base are coarse-grained soils. Soils 
classified GW or A-1 are rated excellent for subgrade and 
subbase because they are the source of material that can 
be processed into crushed stone of high quality. These 
soils are rated good as base material. The suitability of 
fine-grained soils for road subgrade ranges from fair to 
very poor. These fine-grained soils are classified ML, CL, 
OL, CH, MH, or OF and have an AASHO classification 
of AL, A-5, A-6, or A~7. They are not suitable as mate- 
rial for road subbase and roacl base, because they have 
one adverse property or more—moderate to high shrink- 
swell potential, moderate to high susceptibility to frost 
action, low stability, poor bearing capacity, and slow in- 
ternal drainage. 

The ratings of soils as a source of gravel and sand are 
based on laboratory data and field observations. Soils 
consisting of well-graded gravel and sand are classified 
GW and SW. They are excellent sources of those mate- 
rials, but none occur in the Lovelock Area. Soils contain- 
ing poorly graded gravel and sand are classified GP and 
SP and are rated asa good source. Considered not suitable 
as a source of sand are soils that have a content of fine to 
coarse sand lower than 50 percent and soils that contain 
sand consisting mainly of shell fragments. 


Engineering test data 


To help evaluate the soils for engineering purposes, soil 
samples from four extensive soil series were tested by the 
Bureau of Public Roads. The results of these tests are 
given in table 9. 

The data given in table 9 were obtained by mechanical 
analyses and by testing the soils to determine liquid limits 
and plastic limits. Mechanical analyses were made by 
combined sieve and hydrometer methods. 

The tests to determine liquid limit and plastie limit 
measure the effect of water on the consistence of the soil 
material. As the moisture content of a clayey soil in- 
creases from a very dry state, the material changes from 
semisolid to a plastic state. As the moisture content is 
further increased, the material changes from a plastic to 
a liquid state. The plastic limit is the moisture content at 
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which the soil material passes from a semisolid to a plastic 
state. The liquid limit is the moisture content at which 
the material passes from a plastic to a liquid state. 

Table 9 also gives the two engineering classifications for 
each soil sample. These classifications are based on the 
mechanical analyses, the liquid limit, and the plastic limit. 


Managing Soils for Wildlife? 


Several kinds of wildlife occur in the Lovelock Area. 
In the wet, low-lying lands that border Humboldt Lake 
and Toulon Lake, ducks and geese feed and rest during 
their fall and spring migrations. However, the water 
supply varies so much that many of these waterfowl do not 
nest in the Area, 

The common game in cultivated areas are pheasant, 
valley quail, and mourning dove. More pheasants occur 
in the Lovelock Area than in most other parts of the State; 
the birds are most abundant when ample water is available. 
The number of valley quail per acre is higher in this Area 
than in the State as 2 whole. Mourning doves are plenti- 
ful in spring, summer, and fall. 

Adjacent to the Humboldt River and along sloughs and 
ditches, 1 few mule deer range where willows grow in 
dense patches. These deer are rarely hunted. 


Suitability of soils for wildlife 


The distribution and abundance of wildlife depends on 
the suitability of the habitat. In the Lovelock Area the 
natural habitat has been changed in most places by grow- 
ing cultivated crops and pasture. In these places the 
suitability of the soils for wildlife has changed and can be 
determined only by knowing the soils as they are now and 
the habitats they provide under good management. 

In this Area the suitability of soils as sources of food or 
as habitats for wildlife is related to the agricultural use of 
the soil, the kind and density of the plant cover, and the 
topography. It depends on drainage, soil permeability, 
the salt and alkali content, and other characteristics or 
qualities. 


Wildlife sites 


The soils of the Lovelock Area have been placed in 12 
wildlife sites according to their limitations for use as habi- 
tat and their suitability for four classes of wildlife. Each 
site is made up of soils that can provide about the same 
kind and amount of food and cover and that respond to 
management in about the same way. 

Considered in rating the limitations and the suitability 
of each wildlife site were the kinds of plants suitable for 
each of the four classes of wildlife, and, for wetland wild- 
life, the limitations of the soils for impounding water. 

Grain crops, grasses and legumes, and the hedgerow 
cover provided by native shrubs are suitable habitat for 
upland wildlife, including pheasant, valley quail, and 
mourning dove. 

Grasses, legumes, and native sh are suitable habitat 
for cottontail rabbit and other kir ‘rangeland wildlife. 

Grain. crops, grasses and legumes, and impoundments of 
shallow water are suitable for ducks, geese, and other kinds 
of migratory wetland wildlife. 


*PauL M. Scuerrer, biologist, Soil Conservation Service, helped 
write this section. 
730-494 65. 
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Impoundments of deep water are suitable for nonmigra- 
tory wildlife, including beaver, muskrat, and mink. 

The limitations of a site as habitat are none to slight 
if the specified kind of food and cover or type of water 
impoundment is more desirable than the average; moderate 
if the desirability is about average; severe if the desirabil- 
ity is below the average; and very severe if the specified 
item in the habitat is not useful to, or is not needed by, the 
wildlife. 

The suitability of each site for kinds of wildlife is eacel- 
lent if little management is needed to maintain or increase 
the wildlife in the named class. It is good if average man- 
agement of the site is needed. Suitability is poor if wild- 
life can be maintained only with difficulty. The site is noé 
suitable if maintenance of the specified wildlife is not 
feasible or is impossible. 

The 12 wildlife sites of the Lovelock Area are discussed 
in the following pages. 


WILDLIFE SITE 1 
The soils in this wildlife site are— 


Humboldt silt loam. 

Humboldt silt loam, drained. 

Humboldt silt loam, moderately deep over clay. 
Humboldt silt loam, moderately deep over clay, drained. 
Humboldt silt loam, shallow over clay. 
Humboldt silt loam, shallow over clay, drained. 
Humboldt silty clay. 

Hnmboldt silty clay, drained. 

Humboldt silty clay, moderately deep over clay. 
Humboldt silty clay, shallow over clay. 
Lovelock silt loam, drained. 

Lovelock silt loam, moderately deep over clay, drained. 
Lovelock silt loam, shallow over clay, drained. 
Ryepatch silty clay. 

Ryepatch silty clay, drained. 

Ryepatch silty clay loam. 

Ryepatch silty clay loam, drained. 

Sonoma silt loam. 

Sonoma silt loam, drained. 

Sonoma silty clay loam. 

Sonoma silty clay loam, drained. 


Habitat limitations: None to slight for grain crops 
and for grasses and legumes; severe for shallow-water 
impoundments; very severe for native shrubs and for 
deep-water impoundments. 

Suitability: Txcellent for upland wildlife; poor for 
migratory wetland wildlife; not suitable for rangeland 
wildlife and for nonmigratory wetland wildlife. 


WILDLIFE SITE 2 

The soils in this wildlife site are— 

Placeritos loam. 
Placeritos loam, drained. 

Habitat limitations: None to slight for grain crops 
and for grasses and legumes; very severe for native 
shrubs, for shallow-water impoundments, and for deep- 
water impoundments. 

Suitability: Excellent for upland wildlife; not suit- 
able for rangeland wildlife, for migratory wetland wild- 
life, and for nonmigratory wetland wildlife. 


WILDLIFE SITE 3 
The soils in this wildlife site are— 


Humboldt silt loam, moderately coarse substratum. 
Placeritos loam, over sand. 
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Tasin 9.—ngineering test data* for soil samples 


Soil name and location 


Humboldt silty clay: 


NWN W124 sec. 35, T. 27 N., R. 31 Ei. Alluvium. 
NWMNW34 sec. 10, T. 26 N., R. 31 FE. Alluvium. 
Placeritos loam: 
NW'UNW3 sec. 31, T. 27 N., R. 32 1. Alluvium, 
Placeritos loam: ; 
SEEMS, sec. 23, T. 27 N., R. 31 TE. Alluvium. 
Ryepatch silty clay loam: ; 
NW4NEM sec. 3, T. 25 N., R. 31 E. Alluvium, 
NEMS sec, 28, T. 26 N., R. 31 EF, Alluvium. 
Sonoma silty clay loam: : 
SEMSWi4 sec. 2, T. 26 N., R. 31 1. Alluvium. 
NWYNW see. 1, T. 26 N., R. 31 E. Alluvium. 


Parent material 


| Moisture-density 
Bureau of 
Public 

Roads Depth Horizon | Maximum 
report dry Optimum 
number density moisture 

Pounds per 
Inches cubic foot Percent 

S31701____- 0-8 Ap 84 32 
$31702.---- 18-24 | C2 85 32 
$31703_---- 0-6 Ap 81 34 
$31704__..- 31-48 | C3 99 22 
*$31707.._.- 0-5 Ap 100 21 
$31708...-- 25-31 | C3 100 21 
§$31705___-- 0-6 Ap 103 19 
$31706_-.-- 26-35 | 11C4 89 29 
831709____- 0-10 | Ap 73 38 
S81710__ 2. 25-39 | B238+¢ 73 41 
881711_-_-- 0-10 | Ap 78 37 
§$31712_-__- 29-38 | C2 82 35 
$31713____- 0-12 | Ap 83 B1 
$31714._-__ 22-32 | Cl 92 27 
$31715____- 0-8 Ap 94 25 
$31716__..- 13-21 | Cl 98 23 


1 Tests performed by Bureau of Public Roads in accordance with standard procedures of the American Association of State Highway 


Officials (AASIIO). 


2 Mechanical analyses according to the AASHO Designation: T 88 (1). : 
from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). 


Results by this procedure frequently may differ somewhat 
In the AASHO procedure, 


the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, 


including that coarser than 2 millimeters in diameter. 


In the SCS soil survey procedure, the fine material is analyzed by the pipette method 
and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. 


The mechanical analyses 


used in this table are not suitable for use in naming textural classes of soils. 


Habitat limitations: Moderate for grain crops and for 
grasses and legumes; very severe for native shrubs, 
for shallow-water impoundments, and for deep-water 
impoundments.: 

uitability: Good for upland wildlife; not suitable 
for rangeland wildlife, for migratory wetland wildlife, 
and for nonmigratory wetland wildlife. 


WILDLIFE SITE 4 
The soils in this wildlife site are— 


Humboldt silt loam, slightly saline-alkali. 

Humboldt silt loam, moderately deep over 
saline-alkali. 

Humboldt silt loam, shallow over clay, slightly saline-alkali. 

Humboldt silty clay, slightly saline-alkali. 

Humboldt silty clay, moderately deep over clay, 
saline-alkali. 

Humboldt silty clay, shallow over clay, slightly saline-alkali. 

Lovelock silt loam, slightly saline. 

Lovelock silt loain, moderately deep over clay, drained, slightly 
saline. 

Placeritos loam, over silty clay loam, slightly saline-alkali. 

Ryepateh silty clay, slightly saline-alkali. 

Ryepatch silty clay loam, slightly saline- alkali. 

Sonoma silt loam, slightly saline-alkali. 

Sonoma silt loam, over clay, slightly saline-alkali. 

Sonoma silty clay loam, slightly saline-alkalt. 


clay, slightly 


slightly 


Habitat limitations: Moderate for grain crops and for 
grasses and legumes; severe for shallow-water impound- 
ments; and very severe for native shrubs and for deep- 
water lmpoundments. 

Suitability: Good for upland wildlife; poor for mi- 
gratory wetland wildlife; not suitable for rangeland 
wildlife and for nonmigratory wetland wildlife. 


WILDLIFE SITE 5 

The only soil in this wildlife site is Placeritos loam, 
slightly saline-alkal. 

Habitat limitations: Moderate for grain crops and for 
grasses and legumes; very severe for native shrubs, 
for shallow-water impoundments, and for deep-water 
impoundments. 

Suitability: Good for upland wildhfe; not suitable 
for rangeland wildlife, for migratory wetland wildlife, 
and for nonmigratory wetland wildlife. 


WILDLIFE SITE 6 
The soils in this wildlife site are— 


Humboldt silt loam, moderately coarse substratum, slightly 
saline-alkali. 
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taken from eight soil profiles in the Lovelock Area 


Mechanical analysis 2 Classification 
Percentage passing sieve— Percentage smaller than— Tiaue Plastic- 
imit ity 
index AASELO 3 Unified + 
No. 10 No 40 No. 60 | No. 200 0.05 0.02 0.005 0.002 
(2.0 (0.42 (0.25 (0.074 mm. mm. mm. mm. 
mm.) mm.) mim.) min.) 
soeeotecleeeuse cee 100 98 96 89 70 51 54 20 | A-7-5(15)__..) MII. 
eee ere aoe 100 99 99 96 80 59 57 22 | A-7-5(16)___-)| MHL. 
otto stelesecesece 100 97 95 85 73 51 55 19 | A~7-5(15)_---| MH. 
| 100 99 99 98 95 64 30 22 36 10 | A-4(8)_-___.- ML-CL, 
100 99 97 89 84 58 32 24 35 12 | A-6(9)_------ ML-CL. 
eo dew 100 99 97 92 62 3l 23 33 9 | A-4(8)_.----- ML-CL. 
100 99 97 79 71 43 27 20 30 7 | A-4(8)______- MUL-Ch. 
pened tie) ace nee 100 97 94 84 64 44 49 19 | A-7-5(3)-_--- ML. 
100 99 98 92 90 86 73 60 69 25 | A-7-5(18)____| MIT. 
tele fel ae wee 100 99 98 94 90 82 90 47 | A-7-5(20)....| MH or OH. 
100 99 98 93 91 81 69 58 61 22 | A~7-5(17)__-_| MEH. 
es meee (negara cet 100 98 96 92 83 67 77 40 | A-7-5(20)_...} MH-CTI. 
100 99 99 97 96 88 61 41 54 20 | A-7-5(15).___| MH. 
seesaw caning cue 100 99 99 84 48 33 44 16 | A-7-6(11)__.-| ML-CI. 
tactile So8 a ednalcidis 100 96 91 69 48 36 43 17 | A-7-6(11)__--.| MIL-CL. 
xe eres eee ees 100 99 96 71 43 32 38 13 | A-6(9)_------ ML-CL. 
3 Based on methods described in the Classification of Soils and Soil-Aggregate Mixtures for Highway Construction Purposes, AASHO 
Designation: M 145-49 (1) 


¥ Based on The Unified Soil Classification System, Technical Memo. No. 3-357, v.1, Waterways Experiment Station, Corps of Engincers, 


March 1958 (74). 
A-line are to be given a borderline classification. 


Flaceritos loam, over sand, slightly saline-alkali. 
Quincy fine sand, over silty clay loam, 0 to 2 percent slopes. 


Habitat limitations: Severe for grain crops and for 
gvasses and legumes; very severe for native shrubs, 
for shallow-water impoundments, and for deep-water 
impoundments, 

Suitability: Poor for upland wildlife; not suitable 
for rangeland wildlife, for migratory wetland wildlife, 
and for nonmigratory wetland wildlife. 


WILDLIFE SITE 7 
The soils in this wildlife site are— 


Humboldt silt loam, strongly saline-alkali. 

Humboldt silt loam, moderately deep over 
saline-alkali. 

Humboldt silt loam, shallow over clay, strongly saline-alkali. 

Humboldt silty clay, strongly saline-alkali. 

Huinboldt silty clay, shallow over clay, strongly saline-alkali. 

Lahontan fine sandy loam, sandy variant, strongly saline- 
alkali. 

Lahontan silt loam, strongly saline-alkali. 

Lahontan silty clay loam, strongly saline-alkali. 

Lovelock silt loam, hummocky, strongly saline. 

Lovelock silt loam, hummocky, shallow over clay, strongly 
saline. 

Ocala loam, strongly saline-alkali. 


clay, strongly 


SCS and Bureau of Public Roads have agreed to consider that all soils having plasticity indexes within two points from 
Examples of borderline classifications obtained by this use are ML-CL and MH-CH. 


Placeritos loam, over clay, drained, strongly saline-alkati. 

Placeritos loam, over silty clay loam, drained, strongly 
saline-alkali. 

Ryepatch silty clay loam, strongly saline-alkali. 

Sonoma silt loam, strongly saline-alkali. 

Sonoma silt loam, drained, strongly saline-alkali. 

Sonoma silt loam, over clay, strougly saline-alkali. 

Sonoma silty clay loam, strongly saline-alkali. 

Toy silty clay, strongly saline-alkali. 

Toy silty clay loam, strongly saline-alkali. 


Habitat limitations: Moderate for native shrubs; 
severe for grain crops, for grasses and legumes, and for 
shallow-water impoundments; very severe for deep-water 
impoundments. 

Suitability: Good for rangeland wildlife; poor for 
upland wildlife and for migratory wetland wildlife; not 
suitable for nonmigratory wetland wildlife. 


WILDLIFE SITE 8 
The soils in this wildlife site are— 


Humboldt silt loam, moderately coarse substratum, strongly 
saline-alkali. 

Humboldt silt loam, drained, strongly saline-alkali. 

Mazuma. fine sandy loam, strongly saline-alkali, 0 to 2 percent 
slopes. 
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Mazuma fine sandy loam, over clay, strongly saline-alkali, 
0 to 2 percent slopes. 

Placeritos loam, strongly saline-alkali. 

Placeritos loam, drained, strongly saline-alkali. 

Placeritos loam, over sand, strongly saline-alkali. 

Placeritos loam, terrace, strongly saline-alkali. 

Habitat limitations: Moderate for native shrubs; 
severe for grain crops and for grasses and legumes; very 
severe for shallow-water impoundments and for deep- 
water impoundments. 

Suitability: Good for rangeland wildlife; poor for up- 
land wildlife; not suitable for migratory wetland wildlife 
and for nonmigratory wetland wildlife. 


WILDLIFE SITE 9 

The only soil in this wildlife site is Quincy fine sand, 0 
to 15 percent slopes. 

Habitat initations: Moderate for native shrubs; very 
severe for grain crops, for grasses and legumes, for shal- 
low-water impoundments, and for deep-water impound- 
ments. 

Suitability: Good for rangeland wildlife; not suitable 
for upland wildlife, for migratory wetland wildlife, and 
for nonmigratory wetland wildlife. 


WILDLIFE SITE 10 
The soils in this wildlife site are— 


Kodak loamy fine sand, moderately deep. 
Lovelock silt loam, strongly saline. 
Lovelock silt loam, occasionally flooded, strongly saline. 
Lovelock silt loam, overwashed, strongly saline. 
Lovelock silt loam, shallow over clay, strongly saline. 
Habitat limitations: Moderate for shallow-water im- 
poundments; severe for native shrubs and for deep-water 
impoundments; very severe for grain crops and for grasses 
and legumes. ; Bee 
Suitability: Good for migratory wetland wildlife; 
poor for nonmigratory wetland wildlife; not suitable for 
upland wildlife and for rangeland wildlife. 


WILDLIFE SITE 11 


Only Sandy alluvial Jand is in this wildlife site. 

Habitat limitations: Severe for native shrubs, for shal- 
low-water impoundments, and for deep-water mmpound- 
ments; very severe for grain crops and for grasses and 
legumes. 

Suitability: Poor for rangeland wildlife, for migra- 
tory wetland wildlife, and for nonmigratory wetland wild- 
life; not suitable for upland wildlife. 


WILDLIFE SITE 12 
The soils in this wildlife site are— 


Bluewing gravelly fine sandy loam, 2 to 8 percent slopes. 
Bluewing gravelly loamy coarse sand, 2 to 8 percent slopes. 
Bluewing very gravelly loam, over tufa, 0 to 4 percent slopes. 
Mazuma fine sandy loam, over gravel, 4 to 8 percent slopes. 
Toulon very gravelly loam, 0 to 4 percent slopes. 
Unionville very rocky coarse sandy loan, 4 to 8 percent slopes. 
Woolsey gravelly fine sandy loam, 2 to 8 percent slopes. 
Habitat limitations: Severe for native shrubs; very 
severe for grain crops, for grasses and legumes, for shal- 
low-water impoundments, and for deep-water impound- 
ments. 
Suitability: Poor for rangeland wildlife; not suitable 
for upland wildlife, for migratory wetland wildlife, and 
for nonmigratory wetland wildlife. 


Formation and Classification of Soils 


In this section, the factors that influenced soil formation 
are discussed and the soils are classified in higher 
categories. 


Soil Formation 


Soil is a natural body on the surface of the earth in which 
plants grow. It is a mixture of rocks and minerals, or- 
ganic matter, water, and air, all of which occur in varying 
proportions. The rocks and minerals are fragmented and 
partly or wholly weathered. Soils have more or less dis- 
tinctive layers, or horizons, that are the product of en- 
vironmental forces acting upon materials deposited or 
accumulated by geological agencies. 

The characteristics of the soil at any given point are 
determined by the interaction of (1) the parent material; 
(2) the climate in which the soil material has accumulated. 
and has existed since accumulation; (3) the relief, or 
topography, which influences the local, or internal, en- 
vironment of the soil, its drainage, moisture content, aera- 
tion, susceptibility to erosion, and exposure to sun and 
wind; (4) the biological forces that act upon the soil mate- 
rial—the plants and animals living on and in it; and (5) 
the length of time the climatic and biological forces have 
acted on the soil material. 


Parent material 


The soil materials are mainly those on the flood plain 
and delta of the Humboldt River, on lacustrine terraces 
and alluvial fans along the sides of the valley, and in the 
foothills. The material of the foothills was derived from 
granodiorite. In several areas sand dunes and other eolian 
deposits are superimposed on the flood plain and delta and 
on terraces. 

All the soil materials of the flood plain and delta were 
derived from many kinds of igneous, sedimentary, and 
metamorphic rocks and from sediments that occurred 
mostly outside of the valley. The most important of these 
include granodiorite, andesite, basalt, rhyolite, tuff, slate, 
and limestone, as well as lacustrine clay, silt, and sand. 

These soil materials have high cation-exchange capacity, 
and they contain clays that are dominantly of a 2-to-1 lat- 
tice type. Because the parent material includes rhyolite, 
andesite, basalt, and tuff, the soils possibly contain non- 
crystalline minerals that are high in exchange capacity. 
All of the soils have more than 2 milliequivalents of ex- 
changeable potassium per 100 grams of soil. The rela- 
tively high content of exchangeable potassium indicates 
the occurrence of volcanic glass and other noncrystalline 
or amorphous minerals of variable composition. 

Soil materials of the flood plain were recently deposited 
during short periods of aggradation and degradation when 
the Humboldt River was relatively unstable. The soil 
materials were dominantly loamy, but some clayey mate- 
rial was deposited near the mouth of the river. The Ocala, 
Placeritos, and Sonoma soils formed in loamy material, 
and the Lahontan soils formed in clayey material. Except. 
for texture, differences due to parent material are gener- 
ally lacking in soils on the flood plain. 

Soil materials in the delta were recently deposited by 
the Humboldt River. Formed. in these materials, which 
are dominantly clayey, were the Humboldt, Lovelock, Rye- 
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patch, and Toy soils. Of these, the Lovelock soils show the 
strongest influence of parent material. Lovelock soils con- 
tain a large amount of diatomaceous earth and shells from 
fresh-water mollusks. Their low bulk density is directly 
related to the high content of diatomaceous earth. The 
high content of calcium carbonate, or its equivalent, is due 
to the large quantity of mollusk shells. 

Soil materials in terraces and alluvial fans came mostly 
from outside the valley and were derived from many kinds 
of igneous, sedimentary, and metamorphic rocks. These 
materials were transported from sources much closer to 
the Area than those on the flood plain and delta. As a 
result, they are coarser textured. Much of their calcium 
carbonate 1s supplied from tufa, a calcareous rock formed 
as a deposit in shallow water. 

The material that forms terraces was deposited in 
Quaternary Lake Lahontan (8) and consists of stratified, 
poorly graded sand and gravel. The Toulon soils formed 
in this material. 

Soil materials of the alluvial fans vary in age, texture, 
and other characteristics, depending on their source. In 
some places the material was deposited recently, and in 
others it is relatively old. ‘Short alluvial fans that extend 
below offshore Jake bars were laid down recently and are 
very gravelly and sandy. The Bluewing soils formed in 
these deposits. Recent alluvial fans derived from finer 
textured material consist of loamy alluvium in which the 
Mazuma soils formed, Older alluvial fans are made up of 
stratified, gravelly and loamy materials that developed into 
the Woolsey soils. 

The Unionville soils formed in residuum weathered from 
granodiorite. Calcium carbonate is readily supplied to 
these soils by the tufa that coats many of the outcrops and 
boulders of granodiorite. Unionville soils are extraordi- 
nary because they contain a large amount of coarse and 
very coarse grains of quartz and unweathered feldspar. 

Eolian, or wind-deposited, soil material is either sandy 
or loamy. Quincy soils formed in sandy material that is 
dominantly fine quartz sand. Kodak soils formed in 
loamy material that was blown from Lovelock soils and 
from deposits on beaches, near the edge of marshes and 
lakes, and along streams. Most of the sand in the Kodak 
soils consists of shell fragments from small mollusks. 


Climate 


The climate of the Area is arid and is representative of 
that of western Nevada. Winters are cold and summers 
are warm. Precipitation averages about 6 inches annually 
and comes mostly in winter. The average temperature in 
January is 29° F., and in July it is 75°. The average 
annual temperature is 52°. Daily ranges in temperature 
are wide; the average range is 25° in winter and 88° in 
summer. The average frost-free season is 120 to 135 days. 

During the Pleistocene epoch, the Lahontan Basin, 
which includes Lovelock Valley, had a climate that prob- 
bly differed little from that of today (5). Climatic fluc- 
tuations occurred but were only slight. Then, as now, 
there were series of dry, normal, and wet years, but the 
total amount of precipitation.in any one year was low. 

In 1952 precipitation in the valleys of Lahontan Basin 
was approximately normal, but in the upper watersheds, 
it. exceeded normal by 50 to 100 percent. As a result, 
Pyramid Lake rose about 7 feet, and Humboldt Lake rose 
about 6 feet, doubled in area, and spilled into Carson Sink. 


This suggests that Lake Lahontan was formed when pre- 
cipitation in the watersheds was much above normal for 
several years in a row. <A series of similarly wet years 
might cause the lake to form again. : 

Except for soils on the flood plain and delta, all soils in 
the Area contain only a small amount of organic matter 
in the A horizon. The content of organic matter is low 
because rainfall is light, periods of sunshine are long, the 
temperature and rate of evaporation in summer are high 
and, consequently, the stand of native plants is sparse. On 
the other hand, soils that formed in the delta and flood 
plain were densely covered by plants that obtained most 
of their moisture from ground water rather than rainfall. 
These soils have a considerably higher content of organic 
matter. 

In the Bluewing, Toulon, Unionville, and Woolsey soils, 
soil forming was sped by the high summer temperatures, 
but it was slowed by scanty rainfall. High temperatures 
encourage the rapid weathering of soil materials. In gen- 
eral, the speed of chemical reaction doubles for each rise 
of 10° C. in temperature. Where the climate is dry, how- 
ever, the rate of weathering slows because water is the 
medium in which reactions take place. Water is a major 
source of hydrogen ions, a principal agent of weathering, 
and by carrying away the end products of chemical reac- 
tions, water allows the reactions to continue. If the depth 
of moisture penetration is limited, leaching also is limited, 
the end products accumulate, and weathering is slowed 
down or may be temporarily stopped. 


Relief and drainage 


The valley of the Humboldt River, locally called Love- 
lock Vahey, is in the Great Basin section of the Basin and 
Range province (3). It resembles other valleys of the 
province in most respects and consists of a low-lying basin 
that is filled with alluvium and is surrounded by sharp, 
rugged, essentially parallel mountain ranges of complex 
structure. It has a general north-south trend and drains 
into Carson Sink through a natural opening in Humboldt 
Bar, a gravel embankment formed in ancient Lake 
Lahontan. 

The valley is bounded on the west by the Trinity Range, 
which rises to an elevation of abont 7,000 feet above sea 
level. In the mountains that bound the valley on the east, 
the highest points are 5,600 feet in the West Humboldt 
Range and 8,900 feet in the Humboldt Range. These 
mountains are not a part of the survey area. Elevations 
in the Area range from slightly less than 4,040 feet at the 
northern end to less than 3,900 feet at Humboldt Lake. 

All of Lovelock Walley is below the highest  shore- 
line of Lake Lahontan, a prehistoric Jake of the Quater- 
nary period that greatly influenced the soils of the valley. 
A remnant of that lake is Humboldt Lake. 

The valley consists of four distinct topographic fea- 
tures: steep mountain slopes, lacustrine terraces, alluvial 
fans, and the delta and flood plain. Minor topographic 
features include scattered sand dunes and obscure 
foothills. 

The Humboldt River, the only perennial stream flowing 
into the valley, terminates in Humboldt Lake. The flow 
of the river is normally heavy late in winter and early in 
spring, but it drops off rapidly in summer. In years of 
light runoff, the lower part of the river carries no water, 
and the lake may become completely dry. 


68 SOIL SURVEY SERIES 1958, NO. 31 


On the eastern and the western sides of the valley, the 
most prominent features are lacustrine terraces. These 
terraces were deposited as offshore bars in Lake Lahontan ; 
on aerial photographs they resemble concentric steps. 
They have steep sides and nearly level tops and consist of 
strata of poorly graded sand and well-rounded, poorly 
evaded gravel. Toulon soils have developed im these 
deposits and are excessively drained. 

Because the foothills have been obscured by offshore 
bars, they are no longer prominent. On these foothills 
Unionville soils formed in weathered material and are 
well drained. 

Below the lacustrine terraces and bars there are short 
alluvial fans that are smooth or gently convex and nearly 
level to moderately sloping. They are dissected by many 
shallow channels and a few broad, deep ones. On these 
alluvial fans Bluewing, Mazuma, and Woolsey soils de- 
veloped. These soils are well drained to excessively 
drained. Runoff from higher lying soils is still depositing 
sediments on the Bluewing and Mazuma soils and washing 
away material. 

The flood plain and the delta are broad and essentially 
flat. They consist almost entirely of material laid down 
by the Humboldt River ; little material came from alluvial 
fans. The material was deposited along the river during 
floods, or it settled in shallow lakes. 

Soils on the flood plain are next to channels and mean- 
ders of the Humboldt River through the Lovelock Valley. 
They are the light-colored, silty and clayey Lahontan, 
Ocala, Placeritos, and Sonoma soils. Their drainage 
ranges from moderately good to poor. The moderately 
well drained soils occur near places where the river has 
formed a deep, permanent channel. The poorly drained 
soils are adjacent to shallower reaches of the river. 

Soils on the delta are dark colored and are high in or- 
ganic-matter content. They include the Humboldt, Love- 
lock, Ryepatch, and Toy soils. These soils are imper- 
fectly drained or poorly drained, but they developed under 
considerably poorer drainage, probably poor or very poor. 

The river cut only a shallow channel through these soils 
as they developed. In spring 1 heavy flow of water easily 
filled the chamnel and then spread out over the adjacent 
soils in an almost continuous sheet. The water flowing 
over the surface eventually entered Humboldt Lake, but 
the soils remained at least partly saturated throughout the 
year. Because they lie adjacent to Humboldt Lake, the 
Lovelock soils were probably under water most of the 
time. 

The colors of soils are strongly influenced by iron—a 
constituent of many minerals that is largely responsible 
for the bright colors in soils. Iron generally occurs in the 
ferric form and in this form is insoluble if air is present. 
But in soils containing large amounts of organic matter 
and water, iron is reduced to ferrous forms that are soluble 
and move readily in water. This change, called reduction, 
takes place in soils on the flood plain and delta. Ferrous 
iron goes into solution and is removed from the soil in 
drainage water. As a result, the colors of these soils are 
materially affected. They have (1) chromas of Jess than 
2; (2) hues of neutral, yellow (2.5Y or 5Y), or greenish 
yellow (5GY) ; or both such chromas and hues. Soils that 
have yellowish hues are sometimes referred to as gleyed. 


Intense gleying generally takes place in soils that are 
poorly drained. 

Thus, the color of soils commonly indicates the degree 
of drainage that existed while the soils were forming. For 
example, the Sonoma soils, when either moist or dry, have 
a hue of 10YR and a chroma of 1 or 2. They are imper- 
fectly drained and probably formed under imperfect drain- 
age. The Lovelock soils, either moist or dry, have a hue 
of 5Y or neutral and a chroma of 1 or 0 and probably 
formed under very poor drainage, though they are now 
poorly drained or imperfectly drained. 

In soils that have a fluctuating water table, iron is also 
reduced but is not removed in drainage water. When the 
water table falls, aeration improves, the content of oxygen 
increases, and the ferrous iron in solution is oxidized and 
precipitated as ferric oxide. Ferric oxide is reddish and 
spots the soil with mottles in the places where it is pre- 
cipitated. The Lahontan, Placeritos, and Sonoma. soils 
are mottled at some depth in their profile. 

Nearly all the soils on the flood plain and delta have 
been strongly affected by salts and alkali. The water 
table is shallow in these soils, and the ground water has a 
high content of salts. Excessive salts and alkali accumu- 
lated, generally on or near the surface, when the saline 
ground water rose through capillary action and evapo- 
rated. Such plants as greasewood and shadscale, through 
their normal activity, also added salts to the soil. 

The weakly cemented silica hardpan in the Ocala soils of 
the flood plain developed as a result of strong allalinity 
caused by a soil solution that was high in content of 
sodium. The silica in Ocala soils was supplied by tuff, 
volcanic ash, and other siliceous rocks. It is soluble at a 
high pH. The pH rose to more than 10 after the soluble 
salts were leached from the surface layer and the sodium 
became dominant. Because of this high pH, the silica 
went into solution and moved downward to the water table, 
where soluble salts were dominant and the pFL was lower 
than in the surface Jayer. Because of the lower pH, the 
silica precipitated out of solution and gradually a Csi hori- 
zon, or hardpan, was formed. 

Biological activity 

On the alluvial fans and in the foothills, the native plants 
are desert shrubs and grasses. Because the soils are well 
drained to excessively drained and are dry for long periods, 
these plants cover only about 5 percent of the surface. 
They add little organic matter to the soil, give scant 
protection from water and wind, and provide meager 
shade. For this reason, the soils are poor habitats for 
micro-organisms. 

On the flood plain, where the water table is generally 
high, the vegetation is a lush growth of phreatophytes, or 
deep-rooted plants that obtain their moisture from ground 
water or the layer of soil just above it. These plants cover 
0 to 20 percent of the surface, depending on the content 
of salts and alkali in the soil. In most places they furnish 
a large amount of organic matter, protect the soils from 
erosion, and provide adequate shade. The content of or- 
ganic matter ranges from about 0.6 percent in soils that 
have a relatively Jarge accumulation of salts and alkali 
to about 8.0 percent in soils that have a small accumula- 
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tion. Soils that are strongly saline-alkali provide a poor 
habitat for micro-organisms. 

On the delta the vegetation consists of water-loving 
grasses and other aquatic plants. While the soils were 
forming, drainage was poor or very poor, water was reaclily 
available, and the native plants grew abundantly. Con- 
sequently, soils on the delta are the darkest in the valley. 
Most of them have an organic-matter content of 5 to 10 
percent. In the Lovelock soils, a permanently high water 
table inhibited the growth of aerobic micro-organisms and, 
as a result, the content of organic matter is 10 to 20 per- 
cent. Because the bacteria needed to oxidize organic 
matter are insufficient, Lovelock soils have a carbon- 
nitrogen ratio of more than 15:1. 

As the Humboldt River cut its channel, and after water 
was diverted from the river for irrigation, drainage on 
the delta improved, but excessive salts and alkali accumu- 
lated in the soils. The original plant cover was replaced 
by greasewood, or by saltbush and an understory of salt- 
grass, or by saltgrass alone. From 0 to 25 percent of the 
surface is now covered by these plants, depending on the 
salt and alkali content. Because the soils are affected by 
excess salts and alkali, they provide a poor habitat for 
micro-organisms. 

Time 

The soils in the survey area are of different ages. The 
time available for a soil to develop in unconsolidated sedi- 
ments is the time that has elapsed since the last sediments 
were Inid down. Soils on igneous rocks began to develop 
after the parent rocks weathered into permeable material. 

Tn general, the flood plain and delta consist of the most 
recent alluvium, and the lacustrine terraces are composed 
of the oldest. Soil material in the alluvial fans and foot- 
hills ranges from young to intermediate in age. 

Soils on the delta and flood plain have little or no profile 
development other than the formation of an A1 horizon. 
Soils on the alluvial fans and in the foothills vary in de- 
gree of development. All have a thin A1 horizon, but in 
the Mazuma soils, the youngest, no other horizons have 
formed. The Biuewing soils are of intermediate age and 
have a weak Cea horizon where calcium carbonate has ac- 
cumulated. Woolsey soils, the oldest, have a thin, weak 
textural B2 horizon and, in some places, a Cea horizon. 
They are moderately alkaline and have a base saturation 
percentage of 100. : 

The material in lacustrine terraces has been in place the 
longest, and from it developed the Toulon soils. These 
soils have a thin Al horizon, a weak color B horizon, and 
an accumulation of lime in the C horizon. They have an 
erosion pavement of gravel that covers almost 98 percent 
of the surface. Most of the pebbles are coated on their 
upper side with a burnished desert varnish of oxidized 
iron and manganese. In places soil material from lacus- 
trine terraces was washecl downslope and deposited as 
alluvial fans, in which younger soils developed. 

Because the Toulon soils contain a large amount of 
gravel and coarse sand, no textural B2 horizon is visible. 
Most of the pebbles are stained by iron oxide that was 
formed during a long period in this area of low rainfall. 
The available iron was concentrated on the surface of the 
pebbles as a result of occasional wetting followed by re- 


duction, oxidation, and precipitation. Mottles form in a 
similar way in soils that are more poorly drained. 


Classification of Soils 


In the system of soil classification followed in the 
United States since 1938 (72), soils ave classified in six 
categories. These are the order, suborder, great soil 
group, family, series, and type. This system, with later 
modifications, has been followed in placing the soils of 
the Area in orders and great soil groups. The modifica- 
tions are those suggested-by Thorp and Smith (9). 

Table 10 shows the orders and great soil groups repre- 
sented in the Lovelock Area. It lists the soil series in 
each great soil group and gives pertinent information. 
about the soils. AJ1 three soil orders—azonal, intrazonal, 
and zonal—are represented in the survey area. 


Azonal soils 


Azonal soils lack distinct, genetically related horizons 
because of their youth, resistant parent material, or steep 
topography (2). In the Lovelock Area the azonal. soils 
have been classified by great soil groups as Alluvial soils 
and Regosols. 

ALLUVIAL SOILS 


Alluvial soils are youthful soils that have developed in 
alluvium transported and deposited recently. This allu- 
vium has been modified little or none by’ soil-forming 
processes. In the Lovelock Area, the Alluvial soils are 
in the Bluewing, Mazuma, Lahontan, Ocala, Placeritos, 
and Sonoma series. 

The Bluewing and Mazuma soils occur on alluvial fans. 
These soils are excessively drained, very gravelly, and 
coarse textured or are well drained and moderately coarse 
textured. Because a small amount of organic matter has 
accumulated, a weak Al horizon has formed, though it is 
obscured by erosion or deposition in some places. In some 
of the soils, enough lime has accumulated to form a weak 
Cea horizon. 

Bluewing series: This series consists of excessively 
drained, very gravelly, coarse-textured soils that have 
formed in alluvium washed mostly from dark-colored 
chert and quartzite and lighter colored grancdiorite, and 
partly from basalt, rhyolite, tufa, and slate. These soils 
are nearly level to moderately sloping and occur in coarse- 
textured deposits on slightly convex alluvial fans that pro- 
trude from bars, terraces, and other areas along the shore- 
line of ancient Lake Lahontan. They have a very thin 
AJ horizon and a weak Cea horizon that contain less than 
15 percent calcium carbonate or its equivalent. 

Representative profile (Bluewing gravelly fine sandy 
loam, 2 to 8 percent slopes, in an undisturbed area 220 feet 
east and 440 feet south of the north quarter corner of sec. 
17, T. 27 N., R. 81 E., Mount Diablo base line and 
meridian) : 

A1—0 to 1 inch, light brownish-gray (2.5Y 6/2) gravelly fine 
sandy loam, very dark grayish brown (2.5Y¥ 3/2) when 
moist; massive; slightly hard when dry, very friable 
when moist, nonsticky and nonplastic when wet; few, 
very fine roots ; few, fine and common, very fine vesicles 
and many, very fine pores; very strongly calcareous; 


pH at 1 to 5 dilution is 8.8; abrupt, wavy boundary ; 
horizon 1 to 2 inches thick. 


70 


Great soil group and series 
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AZONAL SOILs 


Tasie 10.—Soil series classified in orders and 


Parent material 


Relief and drainage 


Alluvial soils: 
Bluewing---.--------- 


Mazuma_.....___.___- 


Kodak. ..-.---------. 


Sandy and gravelly alluvium from quartzite, grano- 
diorite, limestone, slate, and basie igneous rocks. 


Loamy alluvium from basalt, rhyolite, tuff, lime- 
stone, and reworked lacustrine sediments. 


Clayey alluvium from mixed igncous and scdimentary 
rocks. 


Loamy alluvium from limestone, basalt, tuff, and 
reworked lacustrine sediments. 


Loamy alluvium from limestone, tuff, basalt, and 
reworked lacustrine sediments. 


Loamy alluvium from limestone, basalt, tuff, and 
reworked lacustrine sediments. 
Loamy eolian material from adjacent Lovelock soils 


and from beach, marsh, and lake deposits. 


Residuum from granodiorite, strongly influenced by 
tufa. 


Sandy eolian deposits from adjacent soils and lacus- 
trine sediments. 


Plane or gently convex, nearly level to moderately 
sloping alluvial fans; excessively drained. 


Smooth or slightly undulating, nearly level to mod- 
erately sloping alluvial fans; well drained. 


Smooth ,nearly level flood plains; imperfectly drained. 
Smooth, nearly level flood plains; poorly drained ____ 
Smooth, nearly level flood plains; imperfectly drained. 


Smooth, nearly level flood plains; imperfectly drained. 


Broad, low, nearly level hummocks superimposed on 
deltaic flood plains; imperfectly drained. 


Gently rolling foothills; well drained_____________- 


High, broad, nearly level to strongly sloping areas of 
dunes; excessively drained. 


INTRAZONAL SOILs 


Humic Gley soils: 
Humboldt..._--.--_-- 


Lovelock........---_-- 


Ryepateh__...----_--- 


Solonetz soils: 


Somewhat stratified loamy and clayey alluvium from 
limestone, basalt, tuff, and reworked lacustrine 
deposits. 


Alluvium high in diatomaceous earth and volcanic 
glass, derived from limestone, basalt, tuff, and re- 
worked lacustrine deposits. 


Clayey alluvium from limestone, tuff, basalt, and re- 
worked lacustrine deposits. 


Clayecy alluvium from limestone, tuff, basalt, ande- 
site, and reworked lacustrine deposits. 


Smooth, nearly level deltaic flood plains; poorly 
drained.! 


Smooth, nearly level deltaic food plains; low, broad 
hummocks in some areas; poorly and very poorly 
drained,} 


Smooth, nearly level deltaic flood plains; poorly 
drained.? 


Smooth, nearly level deltaic flood plains; poorly 
drained.! 


ZONAL Soins 


Desert soils: 
Toulon___.-_-2- 22 Le 


Gravelly alluvium from dark-colored chert, slate, 
quartzite, granodioritc, tufa, and basalt. 


Loamy, somewhat gravelly alluvium derived from a 
wide variety of igneous and sedimentary rocks 
and from lacustrine sediments. 


Mainly the tops but partly the sides of smooth, 
nearly level or gently sloping terraces; excessively 
drained. 


Smooth, gently sloping and moderately sloping al- 
luvial fans; somewhat excessively drained. 


1 Drainage while the soils were forming, not present drainage. 
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great soil groups and some factors of soil formation 


Azonau Sorts—Continued 


Native vegetation Genetic horizons Development 
of B horizon 

Shadscale, upland greasewood, bud sagebrush, and halo- | None.._..._._.____-._.---.--------------- eee eee ee None. 
geton; plant density 1 to 5 percent. 

Upland greasewood, shadscale, and suaeda, with a density | None....__._...-.--..----.------ eee eee ee None. 
of 10 to 15 percent; or, in areas free of salts and alkali, 
shadseale, greasewood, bud sagebrush, and halogeton, 
with a plant density of 2 to 5 percent. 

Greasewood, saltgrass, and suaeda; plant density 0 to 5 | None..______.__-_--._.--------._-_------------ eee ee None. 
percent. 

Saltgrass, and some upland greasewood and suaeda; plant | Weakly cemented hardpan, soluble in strong alkali.__... None. 
density 0 to 20 percent. 

Dominantly upland greasewood, saltgrass, and four-wing | None_._._____-_-.-.-..--------------- ee eee eee ee None. 
saltbush; plant density 10 to 20 percent. 

Greascwood, saltgrass, and saltbush; plant density 10 to 20 | Weak Al horizon__........-.---.--------------- eee None. 
percent. 

Heliotrope and suaeda; plant density 10 to 20 percent._..) None..___._._-----.--..--.---.-------------------- None. 

Shadseale, upland greasewood, bud sagebrush, and halo- | Weak Al horizon and weak Ceca horizon_____. Saewe wens None. 
geton; plant density 2 to 10 percent. 

Greasewood, dahlia, shadscale, and Indian ricegrass; plant | None............-.---------------------------- eee None. 
density 5 to 15 percent. 

InTRAZONAL Soits—Continued 

Meadow grasses, sedges, rushes, and saltgrass; plant den- | A dark-colored Al horizon and a Cg horizon.......-.---- None. 
sity 20 to 60 percent.? 

Tules, rushes, and sedges; plant density 40 to 70 percent 2.| A dark-colored Al horizon and a Cg horizon.....-_._-__.- None. 

Meadow grasses, sedges, rushes, and saltgrass; plant den- | A dark-colored Al horizon and a Cg horizon_......_----- None. 
sity 20 to 60 percent.? 

Saltgrass, greascwood, bassia, and inkweed; plant density ; A dark-colored Al horizon, a solonetzic B2 horizon, anda | Weak. 
2 to 10 percent. Cg horizon. 


Almost barren; a few stunted plants of greasecwood, shad- 
seale, bud sagebrush, and halogeton. 


Shadscale, upland greasewood, and halogeton; plant den- 
sity 2 to 10 percent. 


ZONAL SOILs 


Continued 
Weak Al horizon and colored B2 horizon..._....__._---- Weak. 
Weak Al horizon and weak textural B2 horizon_..._____- Weak. 


* Vegetation while the soils were forming, not present vegetation. 
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C1—1 to 25 inches, light brownish-gray (2.5Y 6/2) very gray- 
elly loamy coarse sand, dark grayish brown (2.5Y 4/2) 
when moist; massive in place, breaking to single grain 
when displaced; soft when dry, very friable when 
moist, nonsticky and nonplastie when wet; abundant, 
very fine and few, fine roots; many, very fine and fine 
and few, medium pores; very strongly calcareous; a 
few pebbles have a thin, light-gray (2.5Y¥ 7/2) coating 
of lime on their under sides; pH at 1 to 5 dilution is 
8.6; gradual, wavy boundary; horizon 16 to 28 inches 
thick. 

C2ca—25 to 48 inches, light brownish-gray (2.5Y 6/2) very 
gravelly loamy coarse sand, grayish brown (2.5Y 5/2) 
when moist; massive in place, breaking to single grain 
when displaced; slightly hard or soft when dry, very 
friable when moist, nonsticky and nonplastic when 
wet; few, very fine and fine roots; many, very fine and 
fine pores; very strongly calcareous; about 75 percent 
of the pebbles have a thin, light-gray (2.5¥ 7/2) coat- 
ing of lime on their under sides; pH at 1 to 5 dilution 
is 9.0; gradual, smooth boundary; horizon 15 to 24 
inches thick. 

C3—48 to 59 inches +, light brownish-gray (2.5¥ 6/2) very 
gravelly coarse sand, grayish brown (2.5Y 5/2) when 
inoist; massive in place, breaking to single grain when 
displaced; soft when dry, very friable when moist, 
nonsticky and nonplastic when wet; few, very fine 
and fine roots; many, very fine and fine pores; very 
strongly calcareous; a few pebbles have a thin, light- 
gray (2.5Y 7/2) lime coating on their under sides; 
pH at 1 to 5 dilution is 8.8. 


Mazwma series: The Mazuma series consists of well- 
drained, moderately coarse textured soils that are on plane 
or very gently convex, nearly level to moderately sloping 
alluvial fans (fig. 13) undera cover of greasewood. The 
parent material was derived from rhyolite, tuff, basalt, 
granodiorite, and other rocks and from unconsolidated. 
lake sediments. These soils contain less than 3 percent 
calcium carbonate or its equivalent. 

Representative profile (Mazuma fine sandy loam, over 
eravel, 4 to 8 percent slopes, in an undisturbed area 260 
feet east and 100 feet north of the southwest corner of 
sec. 9, T. 27 N., R. 81 I., Mount Diablo base line and 
mevidian) : 

ALI—0 to 1% inches, very pale hrown (1OYR 7/8) santly loam, 
dark grayish brown (1O¥R 4/2) when moist; weak, 
thick, platy structure; hard when dry, friable when 


moist, slightly sticky and slightly plastic when wet; 
few, fine roots; many, fine and medium vesicular 


Figure 13—Mazuma fine sandy loam, over gravel, 4 to 8 pereent 
slopes, on alluvial fan, in foreground; Toulon very gravelly loam, 
0 to 4 percent slopes, on lacustrine terraces, in background. 


pores; slightly calcareous; pH at 1 to 5 dilution is 
8.8; abrupt, smooth boundary; horizon 14 to 4 inches 
thick. 

A12—1% to 8 inches, light brownish-gray (JOYR 6/2) fine 
sandy loam or loam, dark grayish brown (10YR 4/2) 
when moist; very weak, thin, platy structure; slightly 
hard when dry, friable when moist, slightly sticky and 
slightly plastic when wet; few, fine roots; few, very 
fine and fine tubular pores; slightly calcareous; a few 
spots strongly caleareous; pH at 1 to 5 dilution is 9.0; 
clear, smooth boundary; horizon 4 to 10 inches thick. 

C1—8 to 12 inches, pale-brown (10YR 6/8) sandy loam, dark 
brown (10YR 4/3) when moist; weak, eoarse, sub- 
angular blocky structure; slightly hard when dry, 
very friable when moist, nonsticky and nonplastic 
when wet; few, fine reots; common, fine tubular 
pores; slightly calcareous but strongly calcareous 
where a few, fine, distinct, very pale brown (1OYR 
7/3) lime mottles occur; pH at 1 to 5 dilution is 9.2; 
clear, smooth boundary; horizon 4 to 8 inches thick. 

C2—-12 toa 28 inches, very pale brown (10YR 7/8) fine sandy 
loam, brown (1OYR 5/3) when moist; weak, coarse, 
subangular blocky structure; slightly hard when dry, 
very friable when moist, slightly sticky and nonplastic 
when wet; few, fine roots; common, very fine tubular 
pores; strongly calcareous; pH at 1 to 5 dilution is 
8.6; abrupt, smooth boundary; horizon 8 to 16 inches 
thick. , 

C3—23 to 30 inches, very pale brown (10YR 7/8) stratified fine 
sandy loam and sandy lonm that contain a few peb- 
bles, brown (1OYR 5/3) when moist; very weak, 
coarse or medium, subangular blocky structure; 
slightly hard when dry, very friable when moist, non- 
sticky and nonplastic when wet; few, fine roots; few, 
very fine tubular pores; strongly caleareous; pH at 
1 to 5 dilution is 8.8; abrupt, smooth boundary; 
horizon 6 to 12 inches thick. 

JIC4—-80 to 39 inches, pale-brown (10¥R 6/3) gravelly very 
coarse sand, dark brown (10YR 4/3) when moist; sin- 
gle grain; loose when dry and when moist; few, very 
fine roots; porous; generally noncaleareous but 
slightly caleareons in spots; pH at 1 to 5 dilution is 
8.8; abrupt, smooth boundary; horizon 0 to 16 inches 
thick. . 

IITC5—29 to 60 inches +, pale-brown (10YR 6/8) micaceons 
very fine sandy loam, dark brown (10YR 4/3) when 
moist; weak, medium or thin, platy structure; slightly 
hard when dry, very friable when moist, nonsticky 
and nonplastic when wet; few, very fine roots; few, 
fine tubular pores; strongly calearecous; pFI at 1 to 5 
dilution is 8.6, 


The Lahontan, Ocala, Placeritos, and Sonoma soils are 
Alluvial soils that occur on flood plains, These soils gen- 
erally are finer textured than those on alluvial fans. They 
are medium-textured to fine-textured soils that are imper- 
fectly drained to poorly drained and, in undisturbed areas, 
are strongly saline-alkali. A moderate or slight accumula- 
tion of organic matter has formed a weak Al horizon. In 
most of the soils, transfers of iron have resulted in mot- 
tling, and lime precipitated from ground water has formed 
concretions in the substratum. 

Lahontan series: In the Lahontan series are deep, mod- 
erately well drained, fine-textured soils that are nearly 
level and occur on flood plains, deltas, and low-lying ter- 
races. While these soils were developing, the surface was 
nearly barren; generally Jess than 5 percent is now covered 
by plants, chiefly greasewood or saltgrass. The parent 
material is clayey and was derived from many kinds of 
igneous, metamorphic, and sedimentary rocks. The Al 
horizon has about 1 percent organic matter. Iron mottles 
occur in the C horizon. In the Lovelock Area, these soils 
contain strong concentrations of salts and alkah. 

Representative profile (Lahontan silty clay Joam, 
strongly saline-alkali, located about 750 feet north and 200 
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feet west of the east quarter corner of sec. 30, T. 17 N., R. 
29 K., Mount Diablo base line and meridian) : 


Ap—0O to 4 inches, light brownish-gray (2.5Y 6/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) when moist; 
very weak, coarse and medium, angular blocky struc- 
ture; very hard when dry, very firm when moist, very 
sticky and very plastic when wet; abundant, fine 
roots; few, very fine and fine tubular pores; the sur- 
faces is cracked in a polygonal pattern; slightly cal- 
careous ; DH at 1. to 5 dilution is 9.4. 

C1—4 to 20 inches, light brownish-gray (2.5Y 6/2) clay, dark 
grayish brown (2.5Y 4/2) when moist; moderate, 
medium, subangular and angular blocky structure; 
very hard when dry, very firm when moist, very 
sticky and very plastic when wet; a few, very fine 
roots; few, very fine and fine tubular pores; slightly 
calcareous ; pH at 1 to 5 dilution is 9.0. 

C2—20 to 38 inches, light-gray (2.5Y 7/2) clay, grayish brown 

: (2.5¥ 5/2) when moist; few, fine, faint, dark-brown 
(7.5YR 4/4) iron mottles coating the pores; massive; 
very hard when dry, very firm when moist, very 
sticky and very plastic when wet; few, very fine roots; 
very few, very fine tubular pores; strongly cal- 
careous ; pH at 1 to 5 dilution is 8.4. 

38 to 63 inches +, similar to C2 horizon in color, texture, 
structure, consistence, and reaction; essentially de- 
void of plant roots; no visible tubular pores; few, 
fine or medinm, faint, dark-brown (7.5YR 4/4) 
mottles that increase to common with depth; pH at 
1 to 5 dilution is 8.4. 


Ocala series: In the Ocala series are moderately fine 
textured, poorly drained, saline-alkali soils that developed 
in loamy alluvium derived from mixed rocks, including 
limestone, basalt, and tuff, and from reworked lacustrine 
sediments. These soils are on the smooth, nearly level 
flood plain under a stand of saltgrass. Strong concentra- 
tions of salts and alkali have curbed the formation of iron 
mottles and of gleyed horizons. A weakly cemented Csi 
horizon has been formed by the transfer of siliceous 
material, 

Representative profile (Ocala loam, strongly saline- 
alkali, in. an undisturbed area about 790 feet west and 350 
feet south of the east quarter corner of sec. 2, T. 25 N., R. 
31 E., Mount Diablo base lime and meridian) : 


C1—0 to 10 inches, light-gray (5Y 7/2) loam that has a few, 
thin lenses of fine sandy loam, olive (5Y 5/3) when 
moist; moderate, thick, platy structure; hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; abundant, very fine and fine roots 
and abundant rhizomes; few, very fine and _ fine 
tubular pores; strongly calcareous; pH at 1 to 5 
dilution is 9.0; clear, smooth boundary. 

C2—10 to 14 inches, light-gray (5Y 7/2) silty clay loam, olive 
gray (5Y 4/2) when moist; strong, fine, angular and 
subangular blocky structure; hard when dry, firm 
when moist, very sticky and very plastic when wet; 
abundant, very fine and fine roots but less than in the 
Cl horizon ; few, very fine and fine tubular pores; few, 
thin clay films in pores; strongly calcareous; pH at 
1 to 5 dilution is 8.8; clear, smooth boundary. 

Casi—i4 to 26 inches -+, light-gray (2.5Y 7/2) light silty clay 
loam, dark grayish brown (2.5Y 4/2) when moist; 
massive; contains weakly cemented fragments of 
alkali-soluble hardpan; hard to very hard when dry, 
firm when moist, slightly sticky and slightly plastic 
when wet; few, very fine and fine roots; many, very 
fine tubular pores; strongly calcareous; pH at 1 to 5 
dilution is 8.6. 


Placeritos series: The Placeritos series consists of very 
deep, imperfectly drained, medium-textured soils that. oc- 
cupy nearly level flood plains and alluvial fans. Most of 
the plant cover is salt- and alkali-tolerant shrubs. The 


C3 


parent material is calcareous; it was deposited by the 
Ffumboldt River and was derived from many kinds of 
igneous, metamorphic, and sedimentary rocks and from re- 
worked lacustrine deposits. In the Al horizon, the 
organic-matter content is more than 1.5 percent. Iron 
mottles occur in the C horizon. 

Representative profile (Placeritos loam, about 30 feet 
west and 30 feet north of the SE. corner of sec. 28, T. 27 
N., R. 31 E., Mount Diablo base line and meridian) : 


Ap—0 to 6 inches, loam, very dark grayish brown (10YR 3/2) 
when moist; massive to weak, medium and fine, sub- 
angular blocky and weak, medium and fine, granular 
structnre; sticky and slightly plastic when wet, fri- 
able when moist, slightly hard when dry; many, fine 
roots and a few, coarse fibrous roots; worm casts are 
common; pE 8.0 (saturated paste); moderately eal- 
‘careous; abrupt, smooth boundary. 

C1—6 to 13 inches, silt loam, dark grayish brown (2.5¥ 4/2) 
when moist; many, fine, faint to distinet, dark-brown 
(10¥R 38/3) iron stains along root channels; fine, 
faint, dark-brown (10YR 3/3) mottles of iron are 
common; massive to very weak, fine, subangular 
blocky or fine, granular structure; slightly sticky 
when wet, friable when moist, slightly hard when dry; 
fine roots are common, a few, coarse fibrous roots; 
few worm casts; pH 8&2 (saturated paste); moder- 
ately caleareous; abrupt, wavy boundary. 

C2—13 to 20 inches, loam, dark grayish brown (2.5¥ 4/2) when 
moist; many, fine, dark-brown (7.5YR 3/2) and dark 
reddish-brown (5YR 3/3) stains and mottles along old 
root channels; massive to very weak, fine, subangular 
blocky and fine, granular structure; slightly sticky 
and nonplastic when wet, very friable when moist, 
soft to slightly hard when dry; fine and medium roots 
are common; few, coarse fibrous roots; few worm 
casts; fine and medium plates of mica common; pH 
7.9 (saturated paste) ; moderately calcareous; clear, 
wavy boundary. 

ITC8—20 to 26 inches, silty clay, very dark gray (10YR 8/1) 
when moist; fine, distinct, dark-brown (7.5YR 3/2) 
and common, dark reddish-brown (5YR 8/3) iron 
stains and mottles along old root channels; massive 
to weak, medium and fine, subangular blocky and fine, 
granular structure; sticky and plastic when wet, firm 
when moist, hard when dry; fine roots common; few, 
coarse fibrous roots; few, medium pores; pH 7.8 
(saturated paste); slightly caleareous; clear, wavy 
boundary. 

ILC4—26 to 35 inches, silty clay loam, very dark grayish brown 
(10¥R 8/2) when moist; contains fingers of very dark 
gray (10YR 3/1) from horizon above and also light 
brownish-gray (1OYR 6/2) lime seams; weak, me- 
dium, subangular blocky structure breaking to’ weak 
or moderate, medium, granular structure; very sticky 
and plastic when wet, friable when moist, slightly 
hard when dry; fine and medium fibrous roots are 
common; few, medium pores; pH 76 (saturated 
paste) ; slightly calenreous; clear, wavy boundary. 

ITIC5—85 to 48 inches, silt loam, dark grayish brown (2.5Y 
4/2) when moist; few fingers of very dark gray 
(1OYR 3/1) silty clay loam; few, very fine, distinct, 
dark-brown (7.5YR 38/2) and dark reddish-brown 
(5YR 8/3) iron mottles in old root channels and in 
finely stratified bedding planes; massive; sticky and 
slightly plastic when wet, friable when moist, slightly 
hard when dry; fine roots are common; few, coarse 
fibrous roots; fine pores common; pH 7.9 (saturated 
paste); slightly calcareous; clear, smooth boundary. 

ITIC6—48 to GO inches, silt loam, dark grayish brown (2.5Y 
4/2) when moist; very fine, distinct, dark reddish- 
brown (5YR 3/3) iron stains and mottles common; 
massive; slightly sticky when wet: friable when 
moist, slightly hard when dry; fine roots are common: 
few, medium fibrous roots; many, fine and very fine 
pores; few, thin, horizontal streaks of dark grayish- 
brown (10¥R 4/2) very fine sandy loam; pH 7.9 
(saturated paste) ; moderately calcareous. 
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Sonoma series: The Sonoma series consists of very 
deep, imperfectly drained, moderately fine textured soils 
that are on nearly level flood plains. Salt- and alkali- 
tolerant shrubs make up the cover of plants. The parent 
material, deposited by the Humboldt River, is calcareous 
and was derived from many kinds of igneous, meta- 
morphic, and sedimentary rocks and from reworked 
lacustrine deposits. The Al horizon has an organic-mat- 
ter content of more than 3 percent. Iron mottles occur in 
the C horizon. 

Representative profile (Sonoma silty clay loam in. a eul- 
tivated area about 585 feet east, and 165 feet south of the 
northwest corner of sec. 1, T. 26 N., R. 31 E., Mount Diablo 
base line and meridian) : 


Ap—O to 8 inches, gray (1JOYR 6/1) silty clay loam, dark gray 
(10¥R 4/1) when moist; weak or moderate, medium, 
subangular blocky structure; hurd when dry, firm 
when moist, very sticky and very plastic when wet; 
abundant, very fine, fine, and medium roots; many, 
very fine and fine tubular pores and a few, medium 
tubular pores; strongly calcareous; pH 7.9 (saturated 
paste) ; clear, smooth boundary. 

AC—8 to 13 inches, gray (10YR 6/1) silty clay loam, grayish 
brown (10¥R 5/2) when moist; weak, medium, sub- 
angular blocky structure; hard when dry, firm when 
moist, very sticky and plastic when wet; abundant, 
very fine and fine roots and a few, medium roots; 
many, fine and very fine tubular pores; many worm 
casts that are slightly darker in color than the soil 
matrix; strongly calcareous; pH 8.0 (saturated 
paste) ; clear, smooth boundary. \ 

C1—18 to 21 inches, light-gray (10YR 7/2) silt loam, grayish 
brown (10¥R 5/2) when moist, with a few, very fine, 
faint, yellowish-brown (10YR 5/4) iron mottles; very 
weak, coarse, prismatic structure; hard when dry, 
friable when moist, slightly sticky and slightly plastic 
when wet; abundant, very fine, plentiful, fine, and few, 
medium roots; few, fine and very fine tubular pores; 
few worm casts; strongly calcareous; pH 8.0 (satu- 
rated paste) ; clear, smooth boundary. 

C2g—21 to 38 inches, light-gray (10YR 7/1) silty clay loam, 
gray (10YR 5/1) when moist; contains very dark 
gvayish-brown pockets (2.5Y 8/2) and has common 
iron mottles that are very fine, faint, and dark brown 
(10YR 3/3); very weak, coarse and medinm, sth- 
angular blocky structure; hard when dry, firm or 
friable when moist, very sticky and plastic when 
wet; abundant, very fine, plentiful, fine, and few, 
medium roots; many, fine and very fine tubular pores; 
strongly calcareons; pH 7.8 (saturated paste) ; abrupt, 

_ Smooth boundary. 

TIC3—33 to 46 inches, gray (1OYR 6/1) silty clay, very dark 
gray (10YR 8/1) when moist; very weak, medium, 
subangular blocky structure; hard when dry, friable 
when moist, very sticky and very plastic when wet; 
plentiful, very fine and fine roots; many, very fine 
and fine tubular pores; moderately calcareous; pL 7.7 
(saturated paste) ; abrupt, irregular boundary. 

TITC4—46 to 51 inches, gray (10YR 6/1) silt loam, dark gray to 
dark grayish brown (10¥R 4/1-4/2) when moist: 
weak, medium, subangular blocky structure; hard 
when dry, friable when moist, sticky and plastic when 
wet; plentiful, very fine and few, fine roots; many, 
very fine and few, fine tubular pores; moderately cal- 
careous; pH 7.8 (saturated paste); clear, irregular 
boundary. 

ITIC5—51. to 55 inches, light-gray (10¥R 7/2) light silty clay 
loam, brown (10YR 5/3) when moist; very weak, fine, 
subangular blocky structure; hard when dry, friable 
when moist, slightly sticky and slightly plastie when 
wet; few, very fine and fine roots; common, very fine 
and fine tubular pores; few, very fine, firm nodules 
of lime; moderately calcareous; pH 7.8 (saturated 
paste) ; abrupt, wavy boundary. 


ITICG—55 to 65 inches ++, light-gray (10YR 7/1) silty clay 
loam, gray (10YR 5/1) when moist; contains a few 
seams of iron that are fine, faint, and grayish brown 
(10YR 5/2) and a few mottles of iron that are very 
tine, faint, dark brown (7.5YR 4/4) and yellowish 
brown (10YR 5/4) ; moderate, very fine, subangular 
blocky structure; very hard when dry, friable when 
moist, very sticky and very plastic when wet; few, 
very fine roots; no pores observed ; few, very fine, firm 
nodules of lime; moderately calcareous; pH 7.8 (satu- 
rated paste). 


REGOSOLS 


Regosols are youthful soils that developed in deep, un- 
consolidated deposits or in soft, rocky deposits. They have 
no definite genetic horizons. 

The Regosols: in the Lovelock Area are the Kodak, 
Quincy, and Unionville soils. The Kodak and Quincy soils 
formed in deep, eolian deposits that were deposited on the 
nearly level flood plain and delta. They are coarse tex- 
tured and excessively drained or are moderately coarse tex- 
tured and imperfectly drained. In some places small 
amounts of organic matter have accumulated to form a 
weak Al horizon. Where the plant cover has been 
disturbed, there is erosion and deposition by wind. 

The Unionville soils formed in residuum that was de- 
rived from granodiorite and was influenced by tufa. These 
soils occupy rolling foothills and are moderately deep, 
moderately coarse textured, and well drained. They have 
a weak Al horizon, an upper C horizon that has weak 
structure, and a weak Cea horizon overlying granodiorite 
bedrock. 

Kodak series: The Kodak series consists of imperfectly 
drained, stratified, medium-textured and moderately 
coarse textured soils that occur as broad, low, nearly level 
hummocks near the edge of FTlumboldt Lake. These soils 
developed in material blown from nearby Lovelock soils 
and from deposits on beaches, in marshes and lakes, and 
along streams. The material accumulated on Lovelock 
soils and is moderately deep or deep. Salt- and alkali- 
tolerant shrubs growing in sparse stands make up the vee- 
etation. The Al horizon is about 8 percent organic 
matter. Kodak soils are strongly affected by salts and 
alkali. 

Representative profile (Kodak loamy fine sand, mod- 
erately deep, in an undisturbed area about 90 feet east and 
620 feet, south of the west quarter corner of sec. 35, T. 25 
N., R. 80 E., Mount Diablo base line and meridian) : 

C1—0 to 4 inches, gray (10¥R 5/1) loamy fine sand, very dark 
gray (10YR 8/1) when moist; weak, very thick, platy 
structure; slightly hard when dry, very friable when 
moist, nonsticky and nonplastic when wet; abundant, 
fine roots; few, fine tubular pores; low bulk density; 
many, white fragments of mollusk shells; strongly 
calcareous ; pH at 1 to 5 dilution is 9.2; abrupt, smooth 
boundary. . 

C2—4 to 9 inches, gray (10¥R 5/1) loamy fine sand, very dark 
gray (10YR 3/1) when moist; massive; soft when dry, 
very friable when moist, nonsticky and nonplastic 
when wet; abundant, fine roots; many, very fine pores; 
low bulk density; 10 to 15 percent white shells and 
fragments of shells from mollusks; strongly caleare- 
ous; pH at 1 to 5 dilution is 8.8; abrupt, smooth 
boundary. 

T1C3—9 to 27 inches, similar to C2 horizon but is fine sandy 
loam; abrupt, smooth boundary. 

IIC4—27 to 31 inches, gray (10YR 5/1) very fine sandy loam, 
dark gray (10YR 4/1) when moist; massive; slightly 
hard when dry, very friable when moist, nonsticky 
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and nonplastiec when wet; abundant, very fine roots; 
low bulk density; common, white fragments of mol- 
lusk shells; strongly calcareous; pH at 1 to 5 dilution 
is 8.8; abrupt, smooth boundary. 

ITIC5—81 to GO inches, gray (N 6/0) silt loam, dark gray (N 
4/0) when moist; massive; slightly hard when dry, 
friable when moist, slightly sticky and nonplastic 
when wet; plentiful, very fine roots; common, very fine 
tubular pores; very high in organic matter; low bulk 
density ; common, fine, white fragments of mollusk 
oar strongly calcareous; pH at 1 to 5 dilution is 


Unionville series: Theo Unionville series consists of 
moderately deep, moderately coarse textured, well-drained 
soils that developed in residuum from granodiorite that 
was strongly influenced by tufa. These soils are moder- 
ately sloping and occur in rolling foothills under a sparse 
cover of desert shrubs. They have a thin Al horizon that 
has an organic-matter content of less than 0.75 percent and 
a weak Cea horizon. 

Representative profile (Unionville very rocky coarse 
sandy loam, 4 to 8 percent slopes, in an undisturbed area 
about 615 feet cast and 530 feet south of the center of sec. 
30, T. 27 N., R. 31 I., Mount Diablo base line and 
Meridian) : 


Al11—0 to 2 inches, light-gray (LOYR 7/2) coarse sandy loain, 
dark grayish brown (2.5Y 4/2) when moist; weak, 
thin, platy structure; slightly hard when dry, very 
friable when moist, slightly sticky and nonplastic 
when wet; few, very fine roots; many, medium vesic- 
ular pores; strongly calcareous; pH at 1 to 5 dilution 
is 8.6; abrupt, smooth boundary. 

A12—2 to 6 inches, light brownish-gray (2.5Y 6/2) sandy loam, 
dark brownish gray (2.5Y 4/2) when moist; very 
weak, platy structure; hard when dry, friable when 
indist, slightly sticky when wet; few, fine roots; many, 
medium vesicular pores; very strongly calcareous; 
strongly alkaline; pH at 1 to 5 dilution is 8.6; abrupt, 
smooth boundary. 

C1—6 to 9 inches, light-gray (10YR 7/2) coarse sandy loam 
that contains slightly more clay than horizon above 
and is grayish brown (10YR 5/2) when moist; weak, 
mredium and fine, subangular blocky structure; hard 
when dry, friable when moist, slightly sticky when 
wet; very few, fine roots; common, fine tubular pores; 
very strongly calcareous; few, coarse, faint lime 
mMotties and, on a few pebbles, lime coatings of light 


yellowish brown (10YR 6/4) ; pH at 1 to 5 dilution is. 


9.0; clear, smooth boundary. 

C2—9 to 16 inches, light-gray (lOYR 7/2) sandy loam, grayish 
brown (10YR 5/2) when moist; massive; soft when 
dry, very friable when moist, nonsticky and nonplastic 
when wet; few, very fine roots; many, very fine pores; 
very strongly calcareous; pH at 1 to 5 dilution is 
9.0; clear, smooth boundary. 

C38—16 to 20 inches, light brownish-gray (1OYR 6/2) very 
coarse sandy loam, dark grayish brown (10YR 4/2) 
when moist; massive; soft when dry, very friable 
when moist, nonsticky and nonplastic when wet; 
plentiful, very fine roots; many, very fine pores; 
slightly calcareous; pH at 1 to 5 dilution is 9.0; clear, 
smooth boundary. 

C4ca—20 to 22 niches, light brownish-gray (2.5Y 6/2) coarse 
sandy loam, dark grayish brown (2.5Y¥ 4/2) when 
moist; massive; slightly hard when dry, very friable 
when moist, nonsticky and nonplastic when wet; 
plentiful, very fine roots; many, very fine pores; very 
strongly caleareous ; many, fine, faint veins and seams 
of light yellowish-brown lime; pH at dilution of 1 to 
5 is 8.8; clear, wavy boundary. 

O5—22 to 27 inches, light brownish-gray (2.5Y 6/2) loamy 
very coarse sand, dark grayish brown (2.5Y 4/2) 
when moist; massive; soft when dry, very friable 
when moist, nonsticky when wet; plentiful, very fine 


Figure 14—Quincy fine sand, 0 to 15 percent slopes. Sand dunes 
are partly stabilized by greasewood and dahlia. 


roots; many, very fine pores; moderately calcareous; 
pH at 1 to 5 dilution is 9.0; clear, wavy boundary. 

R—27 inches +, decomposing granodiorite bedrock; nuncal- 
eareous; pH at 1 to 5 dilution is 8.4. 

Quincy series: The Quincy series consists of exces- 
sively drained, coarse-textured soils that developed in 
sandy eolian deposits derived from acidic and basic igne- 
ous rocks and from sedimentary rocks. These soils occur 
m areas of sand dunes that are nearly Jevel to strongly 
sloping. The dunes are high and broad or low and hum- 
mocky, and they are partly stabilized by a sparse cover of 
shrubs (fig. 14). 

Representative profile (Quincy fine sand, 0 to 15 per- 
cent slopes, In an undisturbed area about 350 feet west and 
220 feet south of the northeast corner of sec. 25, T. 27 N., 
R. 31 E., Mount Diablo base line and meridian) : 

Ci—0 to 6 inches, dominantly light brownish-gray (2.5Y 6/2) 
fine sand, dark grayish brown (2.5Y¥ 4/2) when moist; 
consists of fine and very fine grains of dark-gray 
(10YR 4/1) magnetite, a light grayish-brown (2.5Y 
5/2), unidentified mineral material, colorless quartz, 
mica flakes, and few, white fragments of the shells 
from mollusks; single grained; loose when dry or 
moist, nonsticky and nonplastic when wet; plentiful, 
very fine and few, fine roots; many, very fine pores; 
noncaleareous; pH at 1 to 5 dilution is 8.0; diffuse, 
smooth boundary, 

C2—6 to 60 inches +, similar to the surface horizon, except 
that the content of roots decreases with depth, and the 
soil is slightly calcareous in spots. 


Intrazonal soils 


Intrazonal soils have more or less well-developed soil 
characteristics that reflect the dominant influence of some 
local factor of relief or parent material over the nor- 
mal effects of climate and vegetation. The intrazonal soils 
in. the Lovelock Area are in the Humic Gley and Solonetz 
great soil groups. 


HUMIC GLEY SOILS 


Humic Gley soils are poorly drained or very poorly 
drained hydromorphic soils that have moderately thick, 
dark-colored, organic-mineral horizons over mineral hori- 
zons that are gleyed (9). In the Lovelock Area these soils 
are on the smooth, nearly level deltaic flood plain. They 
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have some characteristics of Alluvial soils but have a dark- 
colored Al horizon high in organic-matter content and a 
.gleyed subsoil or substratum. ‘The soils in this group have 
formed where drainage was poor or very poor and iron 
compounds were reduced to soluble forms. Dense growths 
of grasses and aquatic plants produced a large amount of 
organie matter, which darkened the Al horizon. 

In this Area the Humic Gley soils are in the Humboldt, 
Lovelock, and Ryepatch series. Originally these soils 
were more poorly drained than they are today. Drainage 
has been improved by diverting irrigation water, con- 
structing Rye Patch Reservoir, and installing deep drains. 

Humboldt series: The Humboldt series consists of 
very deep, somewhat stratified, moderately fine textured 
and fine textured soils that are imperfectly drained. 
These soils developed on nearly level flood plains and 
deltas under a Juxuriant growth of grasses and sedges. 
The parent material came from limestone, basalt, tuff and 
other rocks, and from reworked lacustrine deposits. In 
undisturbed areas the soils are strongly saline-alkali. The 
Al horizon has an organic-matter content of more than 


3.5 percent. ; 

Representative profile (Humboldt silty clay in a culti- 
vated area about 300 feet east and 180 feet south of the 
apparent northwest corner of sec. 35, T. 27 N., R. 31 E., 
Mount Diablo base line and meridian) : 


Ap—0 to 8 inches, gray (10YR 5/1) silty clay, black (10YR 
2/1) when moist; weak, medium, subangular blocky 
structure; hard when dry, firm when moist, very 
sticky and very plastic when wet; abundant, very fine, 
fine, and medium roots; few, very fine tubular pores ; 
numerous worm casts; slightly calcareous; pH 7.8 
(saturated paste) ; clear, smooth boundary. 

Al—8 to 14 inches, similar to horizon above except that worm 
easts are few to common, and boundary is gradual and 
irregular. 

C1—14 to 18 inches, light-gray (2.5Y 7/2) silty clay loam, very 
dark grayish brown (2.5Y 3/2) when moist, with 
dark-brown (10¥R 38/3) organic stains on some ped 
surfaces; strong, coarse, medium and fine, angular and 
subangular blocky structure; very hard when dry, 
firm when moist, very sticky and very plastic when 
wet; plentiful, very fine and fine roots; common, very 
fine tubular pores; few, fine, firm lime nodules and 
few, faint, pale-brown (10YR 6/3) lime seams on 
some ped faces; slightly calcareous ; pH 7.6 (saturated 
paste) ; clear, irregular boundary. 

C2—18 to 24 inches, gray (10YR 6/1) silty clay, very dark gray 
(10YR 38/1) when moist; strong, fine, angular and 
subangular blocky structure; very hard when dry, 
firm when moist, very sticky and very plastic when 
wet; plentiful, very fine and fine roots; many, very 
fine and few, fine tubular pores; few, extremely fine, 
firm lime nodules; very slightly calcareous; pH 7.4 
(saturated paste) ; clear, smooth boundary. 

TIC3g—24 to 88 inches, light greenish-gray (S5GY 6/1) clay, 
dark greenish gray (S5GY 4/1) when moist, with com- 
mon, very fine, faint iron mottles of dark brown 
(10OYR 8/3); weak, medium and coarse, subangular 
blocky structure; hard when dry, firm when moist, 
very sticky and very plastic when wet; plentiful, 
very fine and fine roots; few, fine tubular pores; 
slightly calcareous; pH 7.5 (saturated paste) ; clear, 
smooth boundary. 

IIIC4—33 to 88 inches, light-gray (1OYR 7/2) silty clay, gray- 
ish brown (10YR 5/2) when moist, with few, fine, 
faint iron mottles of very dark grayish brown (10YR 
8/2); weak, medium and coarse, subangular blocky 
structure; hard when dry, firm when moist, sticky 
and plastic when wet; plentiful, very fine and fine 
roots; common, very fine and fine tubular pores; 
slightly caleareous; pH 7.6 (saturated paste); clear, 
smooth boundary. 


IVC5—88 to 46 inches, light-gray (2.5Y 7/2) silt loam, gray- 
ish brown (2.5Y 5/2) when moist, with a few, coarse, 
distinet organic streaks of very dark gray (10YR 
3/1) ; weak, medium and coarse, subangular blocky 
structure; slightly hard when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
plentiful, very fine and few, fine roots; common, very 
fine and fine tubular pores; slightly calcareous; pH 
7.7 (saturated paste) ; clear, smooth boundary. 

IVC6—46 to 51 inches, light-gray (2.5Y 7/2) silt loam, grayish 
brown (2.5Y 5/2) when moist; massive; soft when 
dry, very friable when moist, slightly sticky and 
slightly plastic when wet; plentiful, very fine roots; 
comnion, very fine and fine tubular pores; very slightly 
calcareous; pH 7.7 (saturated paste); clear, smooth 
boundary. 

IVCT—51 to 56 inches +, white (2.5¥ 8/2) silt loam, light 
brownish gray (2.5Y 6/2) when moist; massive; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; plentiful, very 
fine roots; many, very fine and fine tubular pores; 
moderately calcareous; pH 7.7 (saturated paste). 

Lovelock series: In the Lovelock series are very deep, 
stratified, medium-textured to fine-textured soils that are 
poorly drained or imperfectly drained. These soils de- 
veloped in alluvium deposited at the mouth of streams 
where deltas merge with lakebeds. The parent material 
was derived from limestone, basalt, tuff, and other rocks 
and from reworked lacustrine sediments. The soils occur 
in slightly concave, nearly level areas near the edge of 
Fumboldt Lake. They have a high content of diatoma- 
ceous earth, volcanic glass, and organic matter, and their 
bulk density is less than 1.0 in most strata. 

_Mechanical analyses indicate that Lovelock soils are 
clay or silty clay, but because these soils contain a large 
amount of diatomaceous earth and volcanic glass, they are 
managed more like silt loam than clay. The Al horizon 
is generally more than 15 inches thick and has an organic- 
matter content of 5 to 15 percent. The carbon-nitrogen 
ratio varies widely; it depends on how long the soil has 
been cultivated. It ranges from about 20 in uncultivated 
areas to 12 in areas that have been cultivated for more 
than 20 years. The content of calcium carbonate, or its 
equivalent, also varies widely, depending on the amount 
of mollusk shells and shell fragments in each horizon. 

Representative profile (Lovelock silt loam, slightly 
saline, in a cultivated area 100 feet west and 50 feet south 
of the northeast corner of sec. 19, T. 25 N., R. 31 E., Mount 
Diablo base line and meridian) : 

Ap—0 to 12 inches, gray (10YR 5/1) silt loam, black (10YR 
2/1) when moist; moderate, fine, granular structure; 
hard when dry, very friable when moist, slightly sticky 
and slightly plastie when wet; plentiful, very fine and 
fine fibrous roots; many, very fine and fine pores; 
strongly calcareous; pH at 1 to 10 dilution is 8.6; 
abrupt, smooth boundary. 

ITA1—12 to 18 inches, gray (N 5/0) silty clay, very dark gray 
(10¥R 3/1) when moist; weak, medium, subangular 
blocky structure; slightly hard to very hard when dry, 
friable when moist, sticky and plastic when wet; 
plentiful, very fine and few, fine roots; common, very 
fine and few, fine tubular pores; strongly caleareous 
with few, fine, white shells and shell fragments from 
fresh water mollusks; pH at 1 to 10 dilution is 8.5; 
abrupt, smooth boundary. 

ITIC1lg-—18 to 23 inches, light-gray (10YR 7/2), stratified clay 
loam and clay, grayish brown (10YR 5/2) when 
moist; few, fine, distinct iron mottles of light brown 
(7.5YR 6/4) ; few, coarse, distinct stains of very dark 
gray (10YR 8/1) from organic matter in the horizon 
above; weak, subangular blocky structure; hard when 
dry, friable when moist, sticky and plastic when wet; 
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plentiful, very fine roots; common, fine tubular pores; 
strongly calcareous; few, fine, white fragments of 
shells from fresh water mollusks; pH at 1 to 10 dilu- 
tion is 8.6; abrupt, smooth boundary. 

IVC2—238 to 29 inches, light-gray (5Y 6/1) silt loam, gray (5Y 
5/1) when moist; weak, subangular blocky structure; 
hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; plentiful, very fine 
roots; many, very fine tubular pores; strongly cal- 
careous with few, fine, white shell fragments from 
fresh water mollusks; pH at 1 to 10 dilution is 8.6; 
abrupt, smooth boundary. 

VC3—29 to 40 inches, gray, stratified clay and silty clay, very 
dark gray when moist; many, fine and medium, promi- 
nent flecks of white lime and splotches of lime; weak, 
medium, subangular blocky structure; hard when dry, 
friable or firm when moist, sticky and plastic when 
wet; few, very fine roots; few, very fine tubular pores ; 
strongly calcareous; many, fine, white shells and shell 
fragments from mollusks; pH at 1 to 10 dilution is 
8.5; clear, smooth boundary. 

VC4g—40 to 60 inches, stratified layers similar to those between 
18 and 29 inches ; many, coarse, faint organic stains of 
black (10YR 2/1) on ped faces; many, medium and 
coarse, white shells and shell fragments from mol- 
lusks; pH at 1 to 10 dilution is 8.3 to 8.6. | 


Ryepatch series: In the Ryepatch series are very deep, 
imperfectly drained, fine-textured soils that developed on 
smooth, nearly level, deltaic flood plains under a relatively 
dense cover of sait- and alkali-tolerant shrubs and grasses. 
The parent material came from mixed rocks, dominantly 
limestone, basalt, and tuff, and from reworked lacustrine 
sediments. In undisturbed areas the soils are strongly 
saline-alkali, The organic-matter content in the Al hori- 
zon. is greater than 5 percent. The soils are more than 55 
percent clay and have weak or moderate structure. 

Representative profile (Ryepatch silty clay, about 530 
feet south and 250 feet east of the NW. corner of NEY, of 
sec. 8, T. 25 N., R. 31 E., Mount Diablo base line and 
meridian) : 


Alp—0 to 10 inches, silty clay, black (1OYR 2/1) when moist; 
weak, medium, subangular blocky structure; slightly 
hard when dry, friable when moist, slightly sticky and 
plastic when wet; many, fine roots and common, me- 
dium fibrous roots; few, fine root channels; slightly 
calcareous; pH 7.6; abrupt boundary, 

A12—-10 to 21 inches, clay, black (10YR 2/1) when moist; mod- 
erate, medium, subangular blocky structure breaking 
to moderate, fine, subangular blocky and blocky struc- 
ture; hard when dry, firm when moist, very sticky and 
plastic when wet; many, fine roots and few, medium 
and coarse fibrous roots; few, dark-brown mottles in- 
side peds; very slightly calcareous; pH 7.5; abrupt, 
smooth boundary. 

C1—21 to 25 inches, clay, very dark grayish brown to dark 
olive gray (2.5Y 8/2 to 5Y 3/2) when moist; few, 
thin, black streaks; weak, prismatie structure break- 
ing to moderate, fine and medium, angular and sub- 
angular blocky structure; hard when dry, firm when 
moist; very sticky and plastic when wet; many, fine 
roots and common, medium fibrous roots; few, fine and 
medium pores; very slightly calcareous; pH 7.5; 
abrupt, smooth boundary. 

C2g—25 to 39 inches, clay, black (10YR 2/1) when moist; fine, 
faint, olive-brown (25Y 4/4) mottles are common 
inside peds; moderate, medium, prismatie structure 
breaking to moderate, medium, subangular blocky 
structure; hard when dry, firm when moist, very 
sticky and plastic when wet; many, fine roots and few, 
medium fibrous roots; very slightly calcareous; pH 
7.4; abrupt, smooth boundary. 

TIC8—39 to 49 inches, stratified silty clay and silt loam, light 
olive brown (2.5Y 5/4) te very dark brown (10YR 
2/2) when moist; massive to weak, medium, prismatic 
structure; hard to slightly hard when dry, friable 


when moist, slightly sticky to very sticky and slightly 
plastic to very plastic when wet; many to common, 
tine and few, medium fibrous roots; many to common, 
fine and common, medium pores; very slightly cal- 
careous ; pH 7.8; abrupt, smooth boundary. 
IlIC4—49 to 54 inches, clay, black (5Y 2/1) when moist; nu- 
merous, fine, faint, dark-brown (7.5¥R 4/4) mottles; 
moderate, medium, subangular blocky structure; hard 
when dry, firm when moist; very sticky and very 
plastic when wet; thick, continuous clay films on ped 
faces; common, fine and few, medium pores; very 
slightly calcareous; pFI 7.1; abrupt, irregular bound- 


ary. 

1V¥C5—54 to 65 inches, stratified clay and silt loam, ranging 
from dark yellowish brown (10YR 3/4) and dark 
olive (5Y¥ 4/2) in upper part to dark olive gray 
(5Y 3/2) when moist; weak, medium, subangu- 
lar blocky structure breaking to weak to moderate, 
fine, subangular to angular blocky structure; soft to 
hard when dry, friable to firm when moist, slightly 
sticky to very sticky and nonplastie to very plastic 
when wet; thick, continuous clay films; many, very 
fine and medium fibrous roots; very slightly caleare- 
ous; pH 7.1. 


SOLONETZ SOILS 


Solonetz soils have a friable A horizon that varies in 
thickness and is underlain by a dark-colored, hard horizon 
that ordinarily has columnar structure and generally is 
strongly alkaline. These soils developed under shrubs or 
grasses, mostly in a subhumid or a semiarid climate (2). 

In the Lovelock Area, the only soils in this group are 
the Toy soils. These soils are on nearly level slopes. In 
some respects they are similar to Humic Gley soils, but 
they have prismatic structure and have a high content 
of salts and exchangeable sodium in the subsoil. These 
soils were poorly drained while they were forming, but 
now they are imperfectly drained. They have a ~well- 
developed, dark-colored Al horizon that contains a large 
amount of organic matter because the plant cover Was 
dense when the soils were poorly drained. 

Toy series: The Toy series consists of very deep, im- 
perfectly drained, fine-textured soils that occur on nearly 
level deltaic flood ‘plains, The vegetation is a sparse stand 
of salt- and alkali-tolerant shrubs and grasses. These 
soils developed in alluvium derived from andesite, basalt, 
tuff, hmestone, and other rocks and from reworked lacns- 
trine sediments. The A1 horizon has an organic-matter 
content of more than 3 percent. Excessive sodium has re- 
sulted in prismatic structure in the B2 horizon and has 
aided in the transfer of clay from the Al horizon to the 
B2 horizon. The percentage of exchangeable sodium and 
the content of salt are high in the B2 and the C horizons. 

Representative profile (Toy silty clay loam, strongly 

saline-alkali, about 780 feet east and 870 feet north of 
the south quarter corner of sec. 2, T. 26 N., BR. 31 E., 
Mount Diablo base line and meridian) : 

Ap—0 to 9 inches, gray (1OYR 5/1) silty clay loam, black 
(LOYR 2/1) when moist; strong, coarse, snbangular 
blocky structure in the topmost 2 or 3 inches and, 
below this, moderate or strong, medium and fine, sub- 
angular blocky structure; very hard when dry, firm 
when moist, very sticky and plastic when wet; abund- 
ant, very fine and fine roots; few, fine tubular pores ; 
very strongly calcarcous; pH 8.5 (saturated paste) ; 
abrupt, smooth boundary. 

B2t—9 to 32 inches, dark-gray (N 4/0) clay, black (10YR 
2/1) when moist; moderate, medium, prismatic strue- 
ture that breaks to strong, fine, subangular and angular 
structure; very hard when dry, firm when moist, very 
sticky and very plastic when wet; abundant, very 
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fine roots; few, fine tubular pores; thin, continuous 
clay films in pores, and few, thin, patchy clay films 
on ped faces; strongly calcareous; pH 84 (saturated 
paste) ; clear, smooth boundary. 

C1—82 to 54 inches, gray (10¥R 6/1) silty clay, dark gray 
(1OYR 4/1) when moist; moderate, coarse, sub- 
angular or angular blocky structure; very hard when 
dry, firm when moist, very sticky and very plastic 
when wet; plentiful, very fine roots; few, very fine 
tubular pores; moderately caleareous; disseminated 
lime; pH 82 (saturated paste); clear, smooth 
boundary. 

C2—54 to 67 inches +, gray (N 5/0) clay, very dark gray 
(10YR 8/1) when moist; weak, medium to tine, sub- 
angular blocky structure; very hard when dry, firm 
when moist, very sticky and very plastic when wet; 
few, very fine roots; few, very fine tubular pores; 
slightly caleareous; pH 8.0 (saturated paste). 


Zonal soils 


Zonal soils are well developed and reflect i their for- 
mation the dominant influence of climate and living or- 
ganisms, chiefly vegetation (2). In the Lovelock Area 
the zonal soils are in only one great soil group, Desert soils. 


DESERT SOILS 


Desert soils formed under a sparse stand of shrubs im an 
arid, cool-temperate climate. Because precipitation is low, 
these soils are normally shallow, are low in content of 
organic matter, and are only slightly weathered and 
leached of bases. 

The soil surface is normally covered by an erosion pave- 
ment of pebbles and cobblestones, some of which have a 
desert varnish on the upper side. A thin, strongly vesicu- 
lar Al horizon occurs except where it has been removed 
by erosion, This horizon has changed little in color be- 
cause only a small amount of organic matter has accumu- 
lated in it. It contains Jess than 0.75 percent organic 
matter. 

Underlying the A1 horizon is a thin B2 horizon that 
differs from the Al horizon in either texture or color. The 
B2 horizon has an accumulation of clay or iron, or has 
blocky or prismatic structure, or has both. The added 
clay is from the Al horizon or from mica, feldspar, and 
similar minerals that weathered to clay. The oxidation of 
iron or of iron-bearing minerals forms the color B hori- 
zon, which has a brighter color than other horizons of the 
soll. 

In some places lime has accumulated in and has mottled 
or splotched the lower B or the upper C horizon or has 
crusted the under side of pebbles. The lime is carried in 
solution from the A1 and upper B horizons and is precipi- 
tated as the water evaporates or is used by plants. A sub- 
stantial amount of lime added to the soil as dust keeps the 
lime content high. 

The relative age of Desert soils is generally indicated by 
the strength or development of the B2 horizon. It is re- 
flected by the thickness of the B2 horizon or by the amount 
of clay in the B2 horizon relative to that inthe A. <A soil 
of minimal development is the youngest and has the weak- 
est profile, whereas a soil of maximal development is the 
oldest. and has the strongest profile. Medial soils are 
intermediate in age and in degree of development. 

The Desert soils in the Lovelock Area are in the Toulon 
and Woolsey series. 


Figure 15.—Profile of Toulon very gravelly loam, 0 to 4 percent 

slopes. The surface layer is about 9 inches thick. The subsoil is 

9 inches thick and shows oxidation of iron minerals. Sand, gravel, 
and cobblestones make up the substratum. 


Toulon series: In the Toulon series are excessively 
drained, very gravelly Desert soils that have weak, or 
minimal, profile development (fig. 15). Their B2 horizon 
differs from the Al horizon in color but not m texture. 
These soils are mainly on the level tops and partly on 
the sides of offshore bars that formed in prehistoric Lake 
Lahontan. The parent material consists of waterworn 
gravel and sand, as well as a small amount of silt that 
came from quartzite, granodiorite, slate, and tufa and 
from unidentified rocks. These soils developed in almost 
barren areas. 

Representative profile (Toulon very gravelly loam, 0 to 
4 percent slopes, in an undisturbed area about 970 feet 
west and 1,500 feet south of the northeast corner of sec. 
18, T. 26 N., R. 31 E., Mount Diablo base line and 
meridian) : 

A11—0 to 8 inches, white (2.5Y 8/2) gravelly silt loam, grayish 
brown (2.5Y 5/2) when moist; moderate, very thick, 
platy structure; slightly hard when dry, friable when 
moist, slightly sticky and nonplastic when wet; devoid 
of plant roots; many, medium and coarse vesicular 
pores; strongly calcareous; pH at 1 to 5 dilution is 
9.2; abrupt, smooth boundary. 

A12—8 to 10 inches, grayish-brown (2.5Y 5/2) very gravelly 
sandy loam, dark grayish brown (2.5¥ 4/2) when 
moist; massive; soft when dry, very friable when 
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moist, slightly sticky and nonplastic when wet; no 
roots observed; many, fine pores; strongly calcareous ; 
thin coating of lime and some gypsum on the lower 
side of pebbles; few, small fragments of decomposing 
tufa; pH at 1 to 5 dilution is 86; clear, wavy 
boundary. 

B2—10 to 13 inches, pale-yellow (2.5¥ 7/4) very gravelly 
coarse sandy loam, light olive brown (2.5Y 5/4) when 
moist; many, fine and medium, prominent stains of 
strong-brown (7.5YR 5/6) iron oxide on the outside 
and in fraetures of pebbles; thin, pinkish-white 
(75YR 8/2) crusts of lime on the lower side of 
pebbles; massive; soft when dry, very friable when 
moist, nonsticky and nonplastie when wet: no roots 
observed ; many, fine pores; very strongly calcarcons ; 
pH at 1 to 5 dilution is 84; clear, wavy boundary. 

B2—18 to 20 inches, similar to the horizon above, except that 
it is single grain and is loose when dry or moist; 
clear, smooth lower boundary. 

C—20 to 60 inches +, gray (N 5/0) and pinkish-white (75YR 
8/2) very gravelly and cobbly very coarse sand, very 
dark gray (N 3/0) and pinkish white (7.5Y¥R 8/2) 
when moist; contains clear quartz and other grains of 
yery pale brown (1OYR 7/3) sand and fine gravel; 
single grained; loose when dry or moist, nonsticky 
and nonplastic when wet; no roots observed; many. 
fine pores; slightly calcareous in most places but 
strongly calcareous where a film of lime has, aceumn- 
lated on the lower side of some pebbles; pH at 1 to 5 
dilution is 8.4. 


Woolsey series: The Woolsey series consists of minimal 
Desert soils that are deep, somewhat gravelly, moderately 
coarse textured, and somewhat excessively drained. These 
soils are on smooth, gently sloping alluvial fans wnder a 
sparse stand of desert, shrubs. About 50 percent. of the 
surface is covered by an erosion pavement of gravel. The 
parent materials were derived from many kinds of igneons 
and sedimentary rocks and from reworked lacustrine sedi- 
ments. The soils have a light-gray to light brownish-gray 
AJ horizon that contains a small amount of organic matter 
and a minimal textural B2 horizon. They are strongly 
calcareous throughout. 

Representative profile (Woolsey gravelly fine sandy 
loam, 2 to 8 percent slopes, in an undisturbed area about 
900 feet west and 100 feet north of the apparent center 
of sec. 22, T. 25 N., R. 31 E., Mount Diablo base line and 
meridian) : 


Al11—0 to 2 inches, light brownish-gray (1OYR 6/2) fine sandy 
loam, dark grayish brown (1OYR 4/2) when moist: 
weak, thin, platy struetnre; soft when dry, very 
friable when moist, nonsticky and nonplastic when 
wet; no roots; many, fine pores; strongly calearcous ; 
pH at 1 to 5 dilution is 8.6; abrupt, smooth boundary. 

A12—2 to 3 inches, light-gray (10YR 7/2) fine sandy loam that 
is approximately 10 percent gravel, grayish brown 
(GOYR 5/2) when moist; very weak, thick, platy 
structure; slightly hard when dry, very friable when 
moist, nonsticky and nonplastic when wet; few, very 
fine and fine roots; many, very fine tubular pores; 
strongly calcareous; pH at 1 to 5 dilution is 8.6; 
clear, smooth boundary, 

B2t—5 to 9 inches, grayish-brown (10YR 5/2) gravelly heavy 
sandy loam, dark grayish brown (10YR 4/2) when 
moist; weak, medinm and fine, subangular blocky 
structure; slightly hard when dry, friable when moist, 
slightly sticky and nonplastic when wet; few, very 
fine and fine roots; common, very fine tubular pores; 
common, thin clay films in pores and common, thin 
clay bridges between sand grains; moderately cal- 
eareous; few, medium or large, white lime coatings 
on pebbles; pH at 1 to 5 dilution is 8.6; clear, smooth 
boundary. ‘ 
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B3-— to 21 inches, grayish-brown (10YR 5/2) gravelly sandy 
loam, dark grayish brown (LOYR 4/2) when moist; 
inassive; soft when dry, very friable when moist, non- 
sticky and nonplastic when wet; few, very fine roots: 
many, very fine pores; few, thin clay bridges between 
sand grains; moderately calcareous; few, fine or 
medium, prominent coatings of white lime on lower 
side of pebbles; pH at 1 to 5 dilution is 8.6; clear, 
wavy boundary. 

O—21 to 44 inches +, grayish-brown (10YR 6/2), stratified 
sandy loam and gravelly sandy loam, dark grayish 
brown (10YR 4/2) when moist; weak, medium and 
fine, subangular block structure; slightly hard when 
dry, very friable when moist, nonsticky and nonplastic 
when wet; very few, very fine roots: common, very 
fine and few, fine tubular pores; moderate or strongly 
calcareous ; disseminated lime and few. fine or medinm 
lime mottles ; pH at 1 to 5 dilution is 88. 


Laboratory Data 


Table 11 shows the results of mechanical and chemical 
analyses of five soils mapped in the Lovelock Area. 

Standard methods were used to obtain the data m table 
12. Determinations of particle size distribution were 
made by the pipette method. The reaction was measured 
with a Beckman glass electrode. Determinations of elec- 
trical conductivity, soluble cations and anions, cation- 
exchange capacity, and moisture retention were made by 
methods described in USDA Handbook No. 60 (20). 
Organic carbon was determined by heat of dilution as de- 
scribed in USDA Circular 757 (7). ‘Total nitrogen was 
determined by the AOAC (Association of Official Agri- 
cultural Chemists) Kjeldahl method. Extractable cations 
were determined by methods described in USDA Cir- 
cular 757, Sodium and potassium in the saturation ex- 
tract were analyzed through the use of a Beckman flame 
spectrophotometer. Calcium and magnesium were deter- 
mined by methods described in USDA Handbook No. 60. 
The CaCO, equivalent was determined by adoption of a 
modified Parsons method. 


Additional Facts About the Area 


This section is primarily for those who are not familiar 
with the Lovelock Area. It discusses early settlement and 
development, community facilities, climate, and other 
subjects of general interest. 


Settlement and Development 


Before the first white men came, the Paiute and pos- 
sibly the Washoe Indians camped in Lovelock Valley 
when hunting waterfowl. Relics and other evidence of 
camping and hunting are abundant near Humboldt Lake. 

The first white settlers arrived during the gold rush of 
1849, At that time the Humboldt River ended about 2 
miles below the present town of Lovelock, but from its end 
water spread out over a moderately large area of natural 
meadow and tule swamps that were drained by sloughs 
emptying into Humboldt Lake. Early immigrants, trav- 
eling westward in wagon trains, used the valley to rest and 
recuperate. They called the valley Big Meadows because 
of its lush growth of native plants (4). 
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The development of irrigation began in 1862 when 
water was first diverted from the Humboldt River. After 
the Central Pacific Railroad reached the valley in 1867 
and additional acres were irrigated, the settlers began 
feeding large numbers of livestock. Irrigation was ex- 
panded rapidly, and by 1890 a large part of the Lovelock 
Valley was irrigated. As many as 24,000 acres were irri- 
gated in years when the flow of the Humboldt River was 
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heavy, but even in those years the supply of water was 
insufficient late in the season. In 1918 the Pitt-Taylor 
Reservoirs were formed when a group of landowners built. 
two small storage dams to stabilize the supply of irriga- 
tion water for their lands. 

The development of irrigation was haphazard and un- 
regulated until comparatively recent times. As a conse- 
quence, more soil was put under cultivation than could be 


Tasre 11.—Laboratory analyses 


[Analyses made at Soil Survey Laboratory, Soil Conservation Service, 


Particle size distribution Reaction 
| Moisture 
Very |Coarso] Me- | Fine | Very | Silt | Clay | Fine | Silt | held at 
Soil Depth |coarse| sand | dium! sand | fine | (0.05 | (less | sand | (0.02 15 Satu- 
sand | (1 to | sand | (0.25 | sand to than | (0.2 to atmos- | rated | 1:10 
(2 0.5 {(0.5 to} to 0.10 | 0.002 | 0.002 to 0.002 | pheres | paste 
to 1 | mm.) } 0.25 | 0.10 |to 0.05; mm.) | mm.) | 0.02 /min.)! 
mm.) mm.) | mm.) | mm.) mm.)! 
Humboldt silty clay: Inches | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Pereent | Percent pit pit 

Location: About 300 feet E. and cs 0.1 0. 3 0.3 .9 3.9 | 50.2 | 43. : 15.7 | 39.8 24.9 7.8 8.4 
180 feet S. of NW. corner, sec. 8-14 .0 cA ed 19 3.7 | 52.0 | 42.2) 14.3 | 42.9 26, 2 7.8 8.4 
35, T. 27 N., R. 31 E. (Survey | 14-18 . 0 .0 wl ee 1.5 | 59.2 ) 38.5 9.5) 51.8 24.1 7.6 8. 4 
No. 856—~Nev-14—3-1 to 14-3-8; | 18-24 .0 wd ack 6 1.0 | 49.3 | 48.9 6.7 | 44.0 26. 1 7.4 7.9 
Laboratory No. 56317-56324). 24-33 1 e wl 5 .6 | 35.7 | 62.8 5.2 | 81.4 29.5 7.5 7.9 

33-38 wl ol 2 19 5.5 | 49.8 | 42.4 | 21.4] 35.5 23, 2 7.6 8.3 

38-46 .0 wl 3 7.2 | 22.0 | 64.0 | 16.4 | 57.9 | 24.6 12.8 7.7 8.4 

46-51 .0 J 1 a2 3.5 | 18.9 | 62.8 | 14.5 | 67.3 | 17.4 12-2 7.7 8.3 
Placeritos loam: 

Location: About 30 feet W. and 0-6 22 6 2.1 | 12.6 | 19.7 | 48.3 | 16.5 | 57.0 | 20.1 11.0 8.0 8.7 
30 feet N. of SH. corner, sec. 23, 6-13 al 8 1.9] 8.0] 15.6 | 55.9 | 17.7 | 50.8 | 26.1 11.8 | 8.2] 8.9 
T. 27 N., R. 31 EH. (Survey No. | 138-20 wel ].1 3.1] 11.2; 18.9 | 49.8 | 15.8 | 53.9 | 22.2 10.4 7.9 8.9 
$56-Nev-14-11-1 to 14-11-7; | 20-26 0 wl 2 1.4] 3.4] 54.6 | 40.3 9.6 | 49.4 22.3 7.5 7.9 
Laboratory No. 56378-56384). 26-35 .0 0 wl 1.6 4.7 | 55.0 | 388.6 | 14.3 | 46.8 23.1 7.6 8.3 

35-43 .0 wl al 1.4} 12.7 | 71.9 | 13.8 ; 55.8 | 29.9 11.5 7.9| 8.3 
43-60 .0 1 wl 1.5 7.2 | 78.3 | 12.8 | 49.5 | 37.3 11.6 7.9 8.7 
Ryepatch silty clay: 

Location: About 530 feet S, and 0-10 a) 9 9] 3.38) 4.3 |] 31.4] 58.7 | 13.4 | 24.3 30.6 7.6; 8.3 
250 feet Il. of NW. corner of | 10-21 0 ip 2 8 1.3 | 20.8 | 76.8 5.3 | 17.4 37.6 7.5] 8.0 
NE sec. 3, T. 25 N., R. 31 E. | 21-25 0 0 A) 2 -5 | 19.5 | 79.8 1.0 | 19.1 36.2 7.5 | 8.0 
(Survey No. 856-Nev—-14-7-1 | 25-39 0 1 <i a) 1.6} 21.2 | 76.1 5.8 | 17.6 37.3 7.4) 7.9 
to. [4=7-9%. Laboratory. Nox |\/30-42): lh ossocl iste sl) ote ee Nees elec eee eet Sle lh es i) ce ele ee el Set IG 
56345-56353). 42-49 1 6 1.1 4.1 9.0 | 45.1 | 40.0 | 26.0 | 31.0 28.9 7.3 7.8 

49-54 .0 1 1 .6 1.6] 16.4 | 81.2 6.7 | 11.7 36, 1 71 7.5 

OE OO. He ceehn eee Siete es Oye hee bole ee cell onion sem ie aa oe lL ed te 

56-65+ 1 wl .2 10} 2.2) 23.3 | 73.1 7.8 | 18.4 33.6) 71 7.4 
Sonoma silty clay loam: 

Location: About 535 feet HE. and | § 0-S .3 .6 3 3.1 7 10.3 | 54.2 | 31.2 | 34.6 | 32.3 17.7 7.9 8.4 
165 fect S. of NW. corner, sec. ], 8-13 .0 .1 .l 2.2] 11.5 | 55.3 | 30.8 | 37.3 |] 31.3 21.9 80] 85 
T. 26 N., R. 31 E. (Survey [5 13-21 wd Jd 2 13 5.6 | 66.9 | 25.8 | 39.2 | 34.3 16.3 80] 86 
No. 856—Nev—14-2-1 to 14-2-8; | 21-33 .0 .0 Gil 3.0 | 18.3 | 56.2 | 27.4 | 39.4 | 32.8 16.4 78) 85 
Laboratory No. 56309-56316). 33-46 LA: 3 Jd . 6 2.1 | 49.3 | 47.2 | 11.8 | 40.1 24. 8 7.7 8.5 

46-51 6 2 1 A 3.5 | 69.1 | 26.2 | 27.4 | 45.5 17.3 7.8 8. 6 

51-55 3 2 ek 4 1.1] 70.3 | 27.6] 19.6) 521 19, 2 7.8 8.5 

55-65 + .2 .2 wl .3 .4)] 65.8 | 33.0] 9.9 | 56.5 21.9 78, 82 
Toy silty clay loam: 

Location: About 780 feet E. and 0-9 7 9 8 3.3 5.3 | 50.4 | 38.6 | 22.4 4 35.5 24, 0 8.5 9.3 
370 feet N. of SW. corner of 9-22 ee 1.3 af L7 3.0 | 29.6 | 63.0 | 12.6 | 21,0 34. 3 8. 4 9,3 
SEY sec. 26, T. 26 N., R. 31 TE. | 22-32 83.4 2.0 8 14 .9 | 31.6 | 59.9 4.5 | 28.8 32,2 8.3 9,1 
(Survey No. S56-Nev-14-5-1 | 32-42 | 61.6 .6 2 £2 .1 | 488 | 48.5 2.1 | 46.9 32.6] 82) 88 
to 14-5-6; Laboratory No. 56332— | 42-54 6-9 .6 ant 2, .4 | 40,2 | 57.6 2.4 | 38,3 35. 5 8&1 8.7 
56337). 54-62 oT 3 al & .6 1.7 | 24.4 | 72.2 7.6 | 18.9 38. 0 8.0 8.3 


1 International classification. 
2 Trace. 
3 Calcium and magnesium. 
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irrigated by the normal flow of the river. In 1921 the 
State Engineer stopped issuing permits for the use of 
water directly from the stream. 

Late in the twenties and early in the thirties, drought 
shrank the water supply and forced irrigation to be aban- 
doned on all except about 10,000 acres. In 1935 there were 
only 9,000 partially irrigated acres. Because a stabilized 
water supply was needed, the Rye Patch Reservoir was 


of five representative soils 


Riverside, Calif. Dashes indicate values not determined] 
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built by the Bureau of Reclamation in 1935 and 1936. 
Since that time the supply of water has been more depend- 
able, and the area irrigated has increased to approxi- 
mately 35,000 acres. Lovelock Valley is now a center of 
agricultural and livestock feeding in the State. 

The population of the valley is about 2,000, including 
about 1,600 in the town of Lovelock. For a living, resi- 
dents of Lovelock depend on farming and ranching, in the 


Organie matter TExtractable eations Saturation extract (soluble) 
Electrical 
: — Percent- 

conduc- Cation Taistur 
tivity CaCO, jexchange age ot Meet e 

: Carbon-| {millimos | equiv- | capacity change- i satu- 

Organic |; oe beeere per centi- | alent | (sodium | q 4; Potas- Sodium | Potas- : Magne- A 
ces Nitrogen nity ogen pane at eas Sodium enini able siin Calcium Sim ration 
ratio 25° C.) sodium 
Meq./100 } Afeq.{100 | Meq./100 

Percent Percent | Percent gm. qm. gm, Percent Meq/1. Meq.{i. Meq./t. Meqdi. Percent 
. 16 0. 199 | 10. 9 13 | y 47,7 3.9 4.8 8.2 11.3 1.0 4.0 L5b 9. 9 
1. 42 .1387) 10.4 1.3 1 46.1 3. 6 4.2 7.8 10. 3 8 4.4 5. 2 67.1 
. 84 079 10. 6 1.6 1 41.5 3. 0 3.3 7,2 10. 3 ie 4.7 17 64. 9 
. 67 068 9.9 2.4 ?) 43. 6 3.9 3.4 8.9 13. 1 .8 6.7 14 711 
. 73 060 12, 2 3.9 1 48. 1 5.7 3. 4 IL 9 21.0 aes 9.9 1.9 81.2 
48 050 9. 6 4.1 1 41.3 7.0 2.5 16. 9 37. 0 .6 10. 6 4.6 62, 4 
20 oe cou 2 oeliee eo 4.8 1 25.9 6.3 L6 20. 5 42.3 .6 10. 2 4.6 46, 4 
SUS eet ele os 3. 1 ?) 25, 4 4.7 1.6 18. 5 30. 8 .6 6.5 2.6 45.5 
1.23 .120 10.2 1.8 4 22.2 2.3 3.9 10.4 12.9 2.3 3.9 2.4 43.6 
.68 070 |} 9.7 2.4 6 22.8 3.8 3.0 16.7 20.1 1.2 3.5 8 39.4 
.43 048 | 9.0 4.2 4 20.3 3.5 2.0 17.2 33.3 1.1 6.0 3.5 42.9 
91 - 086 10.6 8.0 1 41.0 3.6 3.2 8.8 45.5 1.7 27.1 14.0 57.2 
61 064 9.5 4.1 1 40.4 5.3 3.5 13.1 30.8 1.0 7.2 4.0 63.2 
POON | ee otal! 2 ou 2.8 3 23.7 3.5 2.4 14.8 20.8 9 3.9 2.4 50.2 
SATE > chat 22,518 on 2.9 5 23.3 2.9 2.4 12.4 19.5 1.1 5.5 3.0 45.0 
3.26 .309 10.6 2.4 1 54.0 8.1 4.9 15.0 15.8 1.2 38.4 j_- _--__ 82.9 
2.04 148 13.8 2.2 () 51.8 8.0 3.1 15.4 15.8 4.3 oe el ee 94.4 
1.11 O71 15.6 2.0' (Q 51.3 8.3 2.7 16.2 15.5 3 1.2 3 97.5 
1.51 . 100 15.1 3.7; @) 49.1 Goce 3.0 11.2 27.5 6 6.3 2.5 103.4 
94 118 8.0 6.9 (7) 39.8 5.5 2.5 13.8 45.0 7 19.6 8.1 98.7 
95 053 | 17.9 9.3 () 47.2 6.4 2.9 13.6 51.5 1.2 31.1 12.3 107.8 
61 045 13.6 15.0) @Q 441.4 4.0 2.8 9.7 110.0 1.9 58.6 23.6 99.6 
1.76 173 10.2 1.75 8 32.1 2.5 3.2 7.8 11.1 9 4.8 3.0 60.5 
1.00 111 9.0 1.5 8 30 7 2.7 2.9 8.8 10.8 8 3.5 1.9 53.8 
55 066 8.3 1.5 7 28.6 2.9 2.5 10.1 14.9 8 2.4 1.6 51.2 
.50 062 | 8.1 2.1 7 28.2 3.5 2.3 12.4 19.8 8 3.2 8 56.6 
61 - 059 10.3 2.2 | 3 42.0 7.2 4.8 17.1 25.0 1.1 3.7 2.2 65.9 
| eee eee fee eer ie ate 3.6 4 82.3 5.7 3.6 17.6 26.8 1.2 4.0 2.5 54.9 
7271 153 | Ope et a cid Pe ere ee 3.2 5 32.7 5.9 3.6 18.0 25.8 Ll 4.4 2.8 60. 2 
(28s lee io oleh te ae 3.2 4 36.6 6.2 4.1 16.9 24.3 1.1 4.3 2.6 67.8 
2.86 - 220 13.0 5.7 15 41.6 19.1 7.5 45.9 58.5 2.2 1.9 1.0 66.3 
96 .063 15.2 7.0 8 45.3 27.7 5.0 61.1 72.5 1.0 1.2 .6 125.0 
.65 045 14.8 6.5 | 8 42.2 26.8 4.4 63.5 60.5 8 8 7 114.6 
42 044 9.5 7.6 | 4 41.8 24,2 3.9 57.8 70.5 8& 1.2 1.0 93.1 
44 044 10.0 7.7 2 42.4 26.9 3.8 63.4 66.0 6 1.4 1.4 100.5 
l 76 .056 13.6 7.2 1 47.4 23.4 3.7 49.4 70.0 6 1.4 1.4 108.0 


4 Contains 2.9 milliequivalents of gypsum per 100 grams of soil. 
5 Bulk density (grams per cubic centimeter): 


1.22 at depth of 0 to 8 inches; 1.15 at depth of 13 to 21 inches. 
8 Includes the following percentages of particles larger than 2 millimeters: 


3 percent at depth of 22 to 32 inches, 4 percent at depth 


of 32 to 42 inches, 3 percent at depth of 42 to 54 inches, and 2 percent at depth of 54 to 62 inches. 
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TasLE 12.—Zemperature, precipitation, and evaporation 


[All data, execpt those on evaporation, are from the Lovelock 
Station; evaporation data are from the station at Rye Patch 
Reservoir] 


Temperature ! 
Average | Average 
monthly] monthly 
Month Average | Average precipi- | cvapora- 
daily daily | Avcrage| tation?) tion # 
maxi- mini- | monthly 
mum mum 
Ooh oF, oF, Inches Inches 
41.8 16.6 29.2 0.82 (4) 
48.2 22.3 35.2 71 ) 
57.5 27.6 42.5 54 (+) 
67.3 34.7 5L.O 53 0) 
75.5 42.6 59.1 .46 58.97 
83.2 48.8 66.0 .62 10.69 
94.7 55.0 74.9 .13 13.71 
August..--..------ 92.9 $2.2 72.5 14 11.86 
September__------ 84.2 44.5 64.4 20 58.74 
October_---------- 70.9 34.9 52.9 .54 84.73 
November__------- 55.4 24.4 39.9 42 (4) 
Deeember____.-_ 45.8 20.5 33.1 .65 (4) 
VCAariacncse 68.1 35.3 51.7 5.76 772.0 


1 Average temperature based on a 22-year record, through 1952. 

2 Average precipitation based on a 25-year record, through 1955. 
3 Average evaporation based on a 20-ycar record, through 1960. 
! Amount is included in ycarly average but is not significant for 


the month. 

5 One year missing. 

8 Six years missing. 

7 Average annual evaporation based on a 20-year record, through 
1955. Source of data was “Evaporation Maps for the United 
States,” U.S. Weather Burcau Tech. Paper No. 37. 


ralley and in outlying areas, and on local businesses, the 
railroad, tourist trade, and mining. 

Most of the land in Lovelock Valley is privately owned, 
but some nonirrigated land is federally owned and is ad- 
ministered by the Bureau of Land Management. The 
Lovelock Valley is divided generally by the town of Love- 
lock into Upper Valley to the north and Lower Valley to 
the south. Of the total area and number of landowners in 
Lovelock Valley, only one-third of the acreage but two- 
thirds of the landowners are in Upper Valley. The 
remaining acreage and landowners are in Lower Valley. 


Community Facilities 


A main line of the Southern Pacific Railroad that runs 
between Ogden and San Francisco crosses the Lovelock 
Ares from northeast to southwest and serves the town 
of Lovelock. U.S. Interstate Highway 80 (U.S. Highway 
40), which roughly parallels the railroad, provides a route 
to markets and to population centers elsewhere in northern 
Nevada and in adjoming States. The Area is served by 
bus and truck lines but not by an airline, though scheduled 
air transportation is available at Reno. If arrangements 
are made at Reno, chartered air service is available at 
Lovelock. 

Many farm roads ave paved. Outside the farming area, 
gravel or other kinds of roads are maintained. Uninhab- 
ited parts of the survey area are accessible only by 
ungraded roads or trails. 


Public schools, operated by the Pershing County School 
District, serve the Area at Lovelock. From the farms and 
outlying communities, students are transported to and 
from school in buses. Each school has a library for stu- 
dents and teachers, and a county library is at Lovelock. 
Also at Lovelock are physicians and dentists, » hospital 
maintained by the county, churches and chapels of many 
denominations, lodges, veterans’ organizations, and. social 
and service groups. , 

Electricity and telephones are available at Lovelock and 
at many of the farms and ranches. A pipeline from wells 
several miles to the northeast supplies domestic water to 
Lovelock. The pipeline has been recently extended to pro- 
vide water for homes and livestock in the farming and 
ranching communities. The Area is served by a television 
station at Reno, by radio stations at Reno, Fallon, and 
Winnemucca, and by a local weekly newspaper and. two 
daily newspapers printed at Reno. 

Pershing County and the town of Lovelock provide a 
swimming pool, a playground, and a baseball field. Base- 
ball leagues, primarily for school-aged children, are spon- 
sored by local merchants. Throughout the farming ares, 
there are excellent facilities for hunting upland and mi- 
gratory birds. Fishing, boating, and other water activities 
are provided at Rye Patch Reservoir. A movie theater is 
located in Lovelock. 


Climate * 


The Lovelock Area has an arid, continental climate. 
Sunshine is abundant, precipitation is low, the rate of 
evaporation is high, and the air is dry. In summer the 
days are warm but the nights are cool. Winters are cold. 
Table 12 gives temperature, precipitation, and evapora- 
tion data compiled from records of the United States 
Weather Bureau. 

In this Area, as in much of the Great Basin, climate 
is influenced greatly by the Sierra Nevada, a massive 
range of mountains that lies along the western edge of 
Nevada. This is especially true of precipitation. 

Most of the moisture that falls in the Area comes from 
the Pacific Ocean. During the period from fall through 
spring, storms bring moisture inland from the ocean. The 
moist Marine air approaches the western slopes of the 
Sierra Nevada, and as the air is lifted, it cools by ex- 
pansion and releases rain or snow. On the leeward side 
of the monntains, descending air ig warmed by compres- 
sion and the precipitation lessens. Consequently, the pre- 
yailing air currents that reach the Lovelock Area are dry, 
and precipitation. is light. The dry area on the leeward 
side of the mountains is said to be In a rain shadow. 

In addition, precipitation is low in the Lovelock Area 
for other reasons. The Area is far from a large body of 
water, and it lies in the rain shadow of the Trinity Moun- 
tains, which are a few miles west of the Area and rise 
to an elevation of more than 7,000 feet. 

After the westerly winds pass over Lovelock Valley, 
they approach the Humboldt Range to the east, where the 
highest point is more than 9,000 fect in elevation. Because 
moisture is released when the winds rise, precipitation 
along the western slope of these mountains is heavier than 
it is in the valley. 


25. ARLO Rretrarpson, State climatologist, U.S. Weather Burean, 
helped to prepare this subsection. 
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TasE 18.—Probabilities of last low temperatures in spring and first in fall 
{Estimates areffor Lovelock Valley; elevation, 3,900 to 4,000 fect] 


Probability 


16° F. or less 


20° F. or less 


Dates for given probability of temperature 


24° F, or less 28° I. or less 32° F. or less 


Spring: 
1 year in 10 later than_____-_-_- 
25 years in 100 later than 
5 years in 10 later than 

Fall: 

1 year in 10 earlier than___--.- 
25 years in 100 earlier than. -- 
5 years in 10 earlier than _ 


April 7 April 26 


April 15 


October 23 
November |. _---- 
November 11 


April L._-- 


ee ee May 11_-.-------| May 26___-.-----| June 7. 
eee ae April 29_..-..----| May 13._.-.-.-.-| May 26. 
Fe eee April 16..--.-..--} April 30......--._| May 13. 


October 2.0.22 - 
October 10__ 2.22. 
October 21 


September 20 
September 29__._. 
October 9___.---- 


September 6. 
September 15. 
September 25. 


The average annual precipitation in the Area is about 
5 or 6 inches. Of this, about 40 percent comes in Decem- 
ber, January, and February. During the growing season, 
rainfall normally amounts to only 1 to 14% inches and is 
not enough for crops that are not irrigated. Long dry 
spells are fairly common late in summer and early im fall. 
The average precipitation from July through September 
totals only about one-half inch. 

Snowfall is normally ght, about 10 to 12 inches an- 
nually. Its yearly total is rarely more than 2 feet. 

Thunderstorms occur on an average of 10 to 12 days in 
ayear, Although heavy, dashing rains are rare, at times 
more than 1 inch of rain falls ina few hours. The occa- 
sional hailstorms do little damage because the hailstones 
are generally small. 

Because the Area is at fairly high elevations, and be- 
cause the sky is dominantly clear and the air is dry, the 
daily range in temperature is great. It averages 25° T°. in 
winter and 38° in summer. In summer the temperature is 
often. between 95° and 100° and is occasionally above 100°. 
The humidity is low, however, and the heat of summer 
days is not oppressive. Summer nights are generally cool. 

In winter the nights are cold because air drains into the 
valley from the surrounding mountain slopes. The tem- 
perature occasionally falls below zero, but long periods of 
very low temperatures are rare because cold Arctic air is 
blocked by the Rocky Mountains to the east and northeast. 

Winter days are seldom uncomfortably cold. On most 
days in winter, the temperature rises into the 40’s. 

Winds are mostly light to moderate, generally less than 
20 miles per hour. Occasionally strong, gusty winds ac- 
company the local thundershowers in the warmer months 
of the year and accompany the storm fronts that cross the 
Area ‘in fall, winter, and spring. In spring for several 
days at a time, warm, southerly winds of moderate to 
strong velocity may blow and reduce the effectiveness of 
precipitation, ; 

Principally because of the dry air and the hot summer 
days, the evaporation rate is high. Evaporation from a 
free water surface averages 75 inches annually. Of this 
total, 75 to 80 percent occurs from May through Septem- 
ber. The average rate of evaporation during each of these 
months, as recorded at Rye Patch Reservoir, is shown in 
table 12. 

Tornadoes are virtually unknown in the Area, and they 
are extremely rare in Nevada. From 1916 to 1959, the 
only tornado reported occurred elsewhere in the State. 
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The average frost-free period, or growing season, ex- 
tends from the middle of May to the latter part of Sep- 
tember, a period of about 414 months. Table 13 gives data 
oe ne probability of low temperatures in spring and in 

all. 


Water 


A large part of Lovelock Valléy is in the Humboldt 
Irrigation Project. ‘This project is located in Lahontan 
Basin on. the nearly level, lower flood plain of the Hum- 
boldt River, Precipitation in the valley is normally low, 
and irrigation is required to produce crops economically. 
All water for irrigation is obtained from the Humboldt 
River—the stream most important to agriculture in Ne- 
ada, and the only major stream flowing entirely within 
the State. The river and its tributaries furnish irrigation 
water for more than 300,000 acres of cropland and pasture 
in Nevada (6). 

The Humboldt River drains a watershed of about 13,700 
square miles in northern Nevada. It rises in the moun- 
tins of Elko County, where precipitation is moderately 
high, and flows nearly 300 miles westward to Humboldt 
Lake, where much of the water evaporates. The river 
cuts through several mountain ranges, though most 
streams in Nevada follow structural troughs. It mean- 
ders extensively and has an estimated length of 750 miles. 
In one of its valleys, 130 miles long, the river meanders 
for 880 miles. Below Palisade, about 150 miles east of 
Lovelock, it receives little water from tributaries. 

Many diversion dams have been built on the river above 
Rye Patch Reservoir, but: most of them cannot regulate 
the amount of water diverted; consequently, proper dis- 
tribution is difficult. The State Engineer is responsible 
for distributing the rights to water for irrigation. Since 
early im the 1930’s, a concerted effort has been made to 
deliver the amount of water allotted to farms and ranches 
under water rights. The water comes from direct, flow in 
the river, from Rye Patch and the Pitt-Taylor Reservoirs, 
and, through a transfer of water rights, from the Battle 
Mountain area. The supply can be increased if more 
water is transferred from Battle Mountain and if the 
control of water at the diversion dams is improved 

Rye Patch Dam was constructed by the Bureau of 
Reclamation on the Elumboldt River, 24 miles northeast 
of Lovelock, i 1935 and 19386. The dam was built to hold 
179,000 acre-feet of water, but the capacity was later in- 
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creased to 190,000 acre-feet. The reservoir provides most: 
of the water used for irrigation in the Area, and in most 
years, stores enough to meet requirements for the next 
year. Water stored in Rye Patch Reservoir was first made 
available for irrigation in 1936. 

The Pitt- Taylor Reservoirs are shallow, offstream res- 
ervoirs that were developed by public and private inter- 
ests in. 1913. These reservoirs are near the upper end of 
Rye Patch Reservoir and are used for storing water. 
They were originally designed to hold about 45,000 ACLe- 
feet of water, but because the dams and their embankments 
have deteriorated, the present capacity is no more than 
18,000 acre-feet. They are now used only in years when 
excess water in Rye Patch Reservoir overflows the spill- 
way. If water is stored in upper Pitt-Taylor Reservoir, 
it is released as space in Rye Patch Reservoir is made 
available, 


Construction to Control Flooding 


Dikes and other structures have been built to control 
the occasional flooding that occurs in the Lovelock Area 
around the lower part of the Humboldt River. This con- 
struction began in 1906 and has continued until recent. 
years, 

Soils on the flood plain and delta are nearly level, and 
they have no runoff. Water from normal rains generally 
is absorbed as rapidly as it falls. During storms of the 
convection type, or thunderstorms, rainwater percolates 
downward into the soil or stands on the surface and evap- 
orates. 

Soils on the adjacent alluvial fans, terraces, and low 
foothills also lack runoff during periods of normal rain- 
fall. Water infiltrates into these soils more slowly than 
it does into soils of the delta and flood plain, but it is 
absorbed fast enough to prevent runoff. On the other 
hand, a. consider: able amount of the vain that falls duri ing 
thunderstorms runs off. Although the density of the 
plant cover on these upland slopes is only 5 percent or 
less, the amount of erosion and cleposition is minor. 

In most years flooding is not a problem in the Lovelock 
Area, Occasionally, however, the flow of the Humboldt 
River is exceedingly large, or water in great quantity is 

spilled at Rye Patch Dam because the “inflow from’ the 
river is more than the reservoir can store. Then areas 
along the lower reaches of the river in Lower Valley are 
flooded. 

In general, the grade of the flood plain and delta 
parallels the river and is fairly uniform. From northeast. 
to southwest, the rate of decrease in elevation ranges from 
about 10 feet per mile in Upper Valley to 2 feet or less 
per mile in Lower Valley. The river flows in a deep chan- 
nel through Upper Valley and the upper part of Lower 
Valley, but beginning about 2 miles north of Big Five 
Reservoir, the bed of the river is hi gher than the adjacent 
farmland to the west. In ee the riverbed is as much 
as 6 feet, above the adjoming land. Consequently, a dike 
was constructed to keep the river from flooding low-lying 
land during periods of heavy runoff. The upper 8 miles 
of dike were built before 1906, and the lower 4 miles were 
built about 1915, when the development of Lower Valley 
was underway. During the floods of 1945 and 1952, im- 
provements were made on the dike by the U.S. Corps of 


Engineers, the Pershing County Water Conservation Dis- 
tr ict, and private users of i rr igation water, 

Some areas in Lower V:; alley that are now irrigated were 
covered by Humboldt Lake betore they were “developed 
for irrigation; they were flooded as recently as oe That 
part of the Area rises or falls 2 feet per mile or less and 
slopes generally southwestward, or away from the river 
and toward Humboldt Lake. ‘The level of the Jake has 
been lowered by an outlet channel and by the control of 
streamflow that Rye Patch Reservoir makes possible. The 
outlet channel was constructed in 1915 and rehabilitated in 
1945. Water from the lake drains through the outlet chan- 
nel, past a geological barrier, and into Carson oe In 
years when the supply of irrigation water is normal, little 
if any streamflow reaches Humboldt Lake, though some 
water seeps back to the river channel from irrigat ed areas. 
The only other sources of water for the lake are the Army 
and eys Drains. 

In 1942, 1948, 1945, 1946, 1952, and other years when 
vimoft was heavy, excess we ater spilled from Rye Patch 
Reservoir and flowed in the river channel to the lake. 
Each time the inflow caused the lake to rise and to dis- 
charge water through the outlet channel. During those 
per iods, large areas would have been flooded by Humboldt 
Lake if the dike had not prevented it. Instead, flooding 
occurred only in small aveas where the river br eached the 
dike. When a large amount of water flows in the river, 
the dike may be breached again and, for this reason, it 
should be closely watched during periods of heavy runoff. 

The Bureau of Reclamation, in its studies of Humboldt 
Lake, has established that the highest probable flood stage, 
or elevation of the lake surface, is 3,895 feet above sea 
level. During the flood of 1952, the lake rose to an eleva- 
tion. of 3,895. I feet. If the flood-control dike had not been 
built, about 2,900 acres in the water conservation district 
would have been covered by water from flooding or would 
have been, damaged by seepage. Also, the drainage of an 
additional 10 000 acres would have been impaired. 

In 1952 the U.S. Cor ps of Engineers constructed an 
additional dike 6 miles ong to prevent the lake from 
floodmg farmland. The dike was constructed to an 
elevation of 3,899 feet. 


Forecasts of Water Supplies 


Water used for irrigation in the Lovelock Area is ob- 
tained from. the Humboldt River and is stored mostly in 
Rye Patch Reservoir. The delivery of water to individual 
users is administered by the Pershing County Water 
Conservation District. 

In some years the need for water is greater than the 
supply available. Although Rye Patch is a large reser- 
voir that has a storage capacity of 179,000 acre-feet, the 
flow of water into the reservoir is often small. The sea- 
sonal flow and the total annual flow of the Humboldt 
River vary for two reasons. First, the river is fed chiefly 
by water from snow melting in the mountains, where the 
amount of precipitation. may vary widely from year to 
year or from one series of years to another. Second, a 
large amount of water is diverted upstream from the 
reservoir to irrigate about 260,000 acres. 

Although there is not enough water to meet irrigation 
needs in some years, farmers and ranchers of the area 
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obtain excellent yields of crops and generally are good 
irvigators. They have achieved this record by properly 
managing their soils, crops, and irrigation water. 

In planning the management of crops and soils, farm- 
ers and ranchers are helped by forecasts of the water sup- 
ply for the coming irrigation season. Estimates of the 
gross amount of water, in acre-feet, to be available at Rye 
Patch Reservoir are based on the sum of (1) the volume 
of water stored in the reservoir on October 1, (2) the rate 
of flow i the Humboldt River measured at the gaging 
station near Rye Patch, and (8) any increase or decrease 
in. the amount of stored water that occurs between Octo- 
ber 1 and the date for which the estimate is made. Tst.i- 
mates are needed several times each year. They can be 
made at any time, but those for October 1, February 1, 
March 1, and April 1 are especially helpful. 

Because some water is lost in delivery, the total amount 
of water delivered to the headgates of farms and ranches 
is less than the gross amount stored in Rye Patch 
Reservoir. 

Forecasts of the seasonal supply of water for irrigation. 
can be obtained from the Pershing County Water Con- 
servation District. These forecasts are based on the vol- 
ume of water currently stored at the reservoir and an 
estimate of the future streamflow in the river. 


Mining and Other Enterprises 


Next to agriculture, mining is the most important enter- 
prise in the Area. At the northern end of Carson Sink, 
several companies mine iron. ore that is shipped to Japan. 
The ore is shipped on the Southern Pacific Railroad from 
Colado, abont 5 miles northeast of Lovelock. Diatoma- 
ceous earth is mined from deposits about 20 miles north- 
east of Lovelock and is milled at a site between Colado 
and Lovelock. Nearby a small plant processes perlite, a 
torm of volcanic glass. Tungsten ore, mined in the Night- 
gale Mining District, is milled at Toulon, about 10 miles 
southwest. of Lovelock. These mines and mills furnish 
yearlong employment. In addition, some men are em- 
ployed seasonally at small mines in the outlying areas, 
where quicksilver, lead, zinc, gold, and silver are mined. 

Providing services to tourists is a new but growing part, 
of the economy of the Area. Also, local business firms 
employ a number of people. The Southern Pacific Rail- 
road employs steadily a few men as section hands and 
occasionally hires extra labor. 


Agriculture 


Tn the following subsections the farms and livestock of 
the Area are discussed. 


Farms of the Area 


In 1950 there were 104 farms and ranches in the Love- 
lock Area. Family-size farms were most numerous. The 
average one consisted of about 160 acres of irrigable land, 
including about 111 acres under cultivation. Most of 
these farms were operated by their owners or were leased. 

Of the total farms and ranches in 1950, 25 were large 
ranches that averaged about 1,000 acres in size and oc- 
cupied 75 percent of the total inrigable land. These 
ranches were owned by individuals or corporations and 


were operated chiefly by tenants or managers. One of the 
ranches contained about 9,000 irrigable acres, of which 
6,000 acres were developed from dryland range. In the 
future some of the larger ranches may be subdivided, 
though irrigated farms and ranches on the Humboldt 
Tivigation Project ave not limited to 160 acres, as are the 
farms on most Federal reclamation projects. 

The acreage of irrigated land changes from one year to 
another, depending on the availability of water. In 1954, 
30,648 acres were Irrigated, and since 1958 an additional 
1,000 acres have been brought under irrigation. In years 
when the supply of water is short, little or no grain is 
planted, but instead all the water available is used to main- 
tain forage crops and pasture. 


Livestock 


Livestock, principally beef cattle, are important in the 
local economy. Although few beef cattle are kept all 
year, the valley is important as an avea for feeding beet - 
herds in winter. These animals are brought by rail or 
truck from Elko and Humboldt Counties. In addition, 
some steers are fattened on several of the larger ranches 
and then are marketed locally or are shipped to markets 
in California. 

Several ranchers pasture cattle on their own Jand or ship 
them to Battle Mountain to graze for the summer. Some 
cattle graze on the public domain or on the national forest 
under grazing permits. 

The valley is also a feeding area for sheep in winter. 
Tn the past transient bands of sheep wintered in the foot- 
hills and mountains that suiironini the valley, but these 
bands are no longer brought here. 

Dairy cattle and poultry are generally kept to meet 
family needs, but they are not important commercially. 
Riding horses are raised to meet the needs of local 
sa and the valley has a breeder of registered quarter 
horses. 


Glossary 


Acre-foot. 
deep. 

Alkali soil. A soil that has so high a degree of alkalinity (pH 8.5 
or higher), or so high a percentage of exchangeable sodium 
(15 percent or higher), or both, that the growth of most crop 
plants is reduced. 

Alluvium. Soil materials deposited on land by streams. 

Aquifer. <A water-bearing formation through which water moves 
more readily than in adjacent formations of lower perme- 
ability. 

Atmosphere (soils). The unit commonly used to express soil mois- 
ture ‘tension. or the force per unit area that must be exerted 
to remove water from soil. One atmosphere equals 14.71 
pounds per square inch. 

Available water eapacity. The total quantity of water that will 
not. drain away but can be taken up by plant roots within the 
root zone or to a depth of 5 feet, whichever is less. The 
ratings are (1) very high, more than 12 inches; (2) high, 9 
to 12 inches: (3) moderate, 6 to 9 inches; (4) low, 3 to 6 
inches; and (5) very low, less than 3 inches. 

Border irrigation. A method of irrigation in which the lateral 
surface flow of water is controlled with small earth ridges 
called border dikes. 

Bulk density. The mass or weight of oven-dry soil per unit bulk 
volume, inelnding air space. 

Capillary water. The part of soil water held by cohesion as a 
continuous film around the particles of soil and in the capil- 
lary spaces. Most of this water is available to plants. 


The quantity of water that will cover 1 acre 1 foot 
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Cation. An ion carrying a positive charge of electricity. The 
coninon soil cations are calcium, magnesium, sodium, potas- 
sium, and hydrogen. 

Cation-exchange capacity. A measure of the total amount of ex- 
changeable cations that can be held by the soil. It is ex- 
pressed in terms of milliequivalents per 100 grams of soil at 
neutrality (pH 7) or at some other stated pf value. The 
term as applied to soils is synonymous with base exchange 
capacity but is more precise in its meaning. 

Chlorosis. A condition in plants resulting from the failure of 
chlorophyll ‘the green coloring matter) to develop, generally 
because of deficiency of an essential nutrient. Teaves of 
chlorotic plants range from light green through yellow to al- 
most white. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Consistence, soil. The feel of the soil and the ease with which a 
lump ean be crushed by the fingers. Some of the terms com- 
monly used to describe consistence are— 

Loose-—Nonecoherent; soil does not hold together in a mass. 

Friable—When moist, soil crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
in a Iump. 

Firm.—When moist, soil crushes under moderate pressure be- 
tween ‘thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic.—When wet, soil is readily deformed by moderate pres- 
sure but can be pressed into a lump; forms a “wire” when 
rolled between thumb and forefinger. 

Sticky—When wet, soil adheres to other material, and tends 
to stretch somewhat and pull apart, rather than to pull free 
from other material, 

Hard.—When dry, soil moderately resistant to pressure but is 
difficult to break between thumb and forefinger. 

Compact.—A combination of firm consistence and close packing 
‘or arrangement of soil particles. 

Cubic foot per second. A unit of flow commonly used in measuring 
water; a cubic foot of water moving 1 foot in 1 second. Ap- 
proximately 450 gallons per minute equals 1 cubie foot per 
second (c.f.s.). One «af.s. flowing 1 hour equals 1 acre-inch, 

Depth, effective soil. The depth of soil material that plant roots 
ean penetrate readily to obtain water and nutrients. Jt is 
the depth to a layer that, in physical or chemical properties, 
differs from the overlying material to such extent as to pre- 
vent or seriously retard the growth of roots. The depth 
classes are: (1) very deep, more than GO inches; (2) decp, 
86 to 60 inches: (8) moderately @eep, 20 to 36 inches: (4) 
shallow, 10 'to 20 inches; and (5) very shallow, 0 to 10 inches. 

Drainage, soil. The rapidity and extent of the removal of: water 
from the soil by runoff, by flow through the soil to under- 
ground spaces, or by both processes. 

Runoff—rThe surface flow of water from an area, or the total 
volume of surface flow during a specified time. The amount 
and rapidity of runoff is closcly related to slope, and it is 
affected by the texture, strneture, and porosity of the sur- 
face soil. The relative degrees of runoff nre ponded, very 
slow, slow, medium, rapid, and very rapid. 

Natural drainage—Conditions of drainage that existed during 
the development of the soil, ag opposed to altered drainage, 
which is commonly the result of artificial drainage or irri- 
gation but may be caused by the sudden deepening of chan- 
nels or the blocking of drainage outlets. The following 
relative terms are used to express natural drainage: ca- 
cessively drained, somewhat encessively drained, ell 
drained, moderately well drained, imperfectly or somewhat 
poorly drained, noorly drained, and very poorly drained. 

Electrical conductivity. The property of allowing transfer of 
electrical charge. The reciprocal of the electrical resistivity. 
The resistivity is the resistance in ohms of a conduetor that 
is 1 centimeter long and has a cross-sectional area of 1 square 
centimeter. Hence, electrical conductivity is expressed in 
reciprocal ohms per centimeter, or mhos per centimeter. 

Erosion. The wearing away of the land surface by wind, running 
water, and other geological agents. 

Eolian deposits. Wind-deposited materials moved fairly short dis- 
tances and accumulated in dunes; generally, coarse textured. 


Erosion pavement. A cover of small and large rock fragments 
left on the surface of the soil after finer particles have been 
removed from surface horizons by wind. 

Evapotranspiration. The loss of water from a soil by evaporation 
and plant transpiration. 

Exchangeable sodium. Sodium that is attached to the surface of 
soil particles and can be replaced by calcium, magnesium, and 
other positively charged ions, or cations, in the soil solution. 

Exchangeable-sodium percentage. The degree to which the ex- 
change complex of the soil is saturated with sodium. 

Fertility, soil. In this report, the capacity of a soil to respond to 
chemical and organic fertilizers. Relative terms are— 

Low.—Soil has low cation-exchange capacity or is shallow and 
does not readily respond to plant nutrients added in large 
amounts. 

Afedium—Soil has medium eation-exchange capacity or is mod- 
erately deep and readily responds to plant nutrients added 
in large amounts. 

dTigh.—Soil is deep, has high cation-exchange eapacity, and 
readily responds to plant nutrients added in large amonnts. 

Field capacity. The amount of water retained in a soil after the 
gravitational or free water has been allowed to drain for about 
24 to 86 hours; expressed as a percentage of oven-dry weight. 

Flood plain. Nearly level land along streams that. overflow during 
floods. 

Furrow irrigation. A method of irrigating by using small ditches, 
or furrows, to apply water to crops planted in rows. 

Green-manure crop. Any crop plowed under while green for the 
purpose of improving the soil, especially through the addition 
of organic matter. 

Ground water. Water that fills all the unblocked pores of the 
material underlying the water table, which is the upper limit 
of saturation. It is the gravitational, or free, water in a zone 
of saturation. The source of water for wells and springs. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristies produced by soil-forming 
processes and that differs in one or more ways from adjacént 
horizons in the same profile (11). 

Infiltration. The downward entry of water into the soil. The 
rate of infiltration is defined as the volume of water passing 
into soil per unit of area per unit of time. 

Intake rate. The rate, generally expressed in inches per hour, 
at which rain or irrigation water enters the soil. This rate is 
controlled partly by the infiltration rate and partly by the 
permeability of the subsoil. It also varies with the method of 
applying water. 

Lacustrine deposits. Material that has been deposited in lake 
water and then exposed when the water level lowered or the 
land rose. 

Leaching. The removal of material in solution by water passing 
through the soil. 

Loam. Soil that contains 7 to 27 percent clay, 28 to 50 percent 
silt, and less than 42 percent sand. 

Moisture tension. The force at which water is held by soil, usually 
expressed as the equivalent of a unit column of water in centi- 
meters; 1,000 em. of water is equivalent to 1 atmosphere ten- 
sion. Moisture tension indicates the force required to free 
moisture from soil particles so that it can be used by plants. 
The force increases with dryness. 

Mottled. Irregularly marked with spots of different colors that 
vary in number and size. Mottling in soils nsually indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: Abnndance—few, common, and many; size—/fine, 
medium, and coarse; and contrast—faint, distinct, and 
prominent, 

Oxidation. A chemical change in which oxygen or its chemical 
equivalent is added to an element or a compound. 

Parent material (soil). The horizon of weathered rock or partly 
weathered soil material from which soil has formed. 

Permeability. The quality of a soil horizon that enables water or 
air to move throngh it. The permeability classes are (1) very 
stoi, less than 0.05 inch per hour; (2) slo, 0.05 to 0.20 inch 
per hour: (3) moderately slow, 0.20 to 0.80 inch per hour; 
(4) moderate, 0.80 to 2.50 inches per hour; (5) moderately 
rapid, 2.50 to 5.0 inches per hour; (6) rapid, 5.0 to 10.0 inches 
per hour; and (7) very rapid, more than 10.0 inches per hour. 

pH. A numerical designation of the acidity or alkalinity of a soil. 
The neutral point is pH 7.0. All pH values below 7.0 indicate 
acidity, and all above 7.0 indicate alkalinity. 
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Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Root zone. The part of the soil that is penetrated, or can be 
penetrated, by plant roots. 

Saline soil. A soil that contains soluble salts in a quantity large 
enough to impair growth of crops but that does not contain 
excessive exchangeable sodium. 

Saline-alkali soil. A soil that contains a harmful concentration 
of salts and exchangeable sodium; or contains harmful salts 
and is highly alkaline; or contains harmful salts and ex- 
changeable sodium and is strongly alkaline. The salts, ex- 
changeable sodium, and alkalinity occur in the soil in sueh 
location that the growth of most crops is less than normal. 

Sand. Individual rock or mineral fragments in a soil that range 
in diameter from 0.05 to 2.0 millimeters. Most sand grains 
consist of quartz, but they may be of any mineral composition. 
The textural class name of any soil that contains 85 percent or 
more sand and not more than 10 percent clay. 

Saturation extracts. The solution extracted from a soil paste that 
has been saturated by adding water while stirring. 

Silt. Individual mineral particles in a soil that range in diameter 

from the upper limit of clay (0.002 millimeter) to the lower 

limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tural class is 80 percent or more silt and less than 12 percent 
elay. 

Sodium-adsorption ratio. A ratio for soil extracts and irrigation 
water that expresses relative activity of sodium ions in ex- 
change reactions with soil. 

Structure, soil. ‘The arrangement of primary soil particles into 
compotnd particles, or clusters, that are separated from ad- 
joining aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—blocky, columnar, granular, platy, 
and prismatic. Structureless soils are single grain (each grain 
by itself, as in dine sand) or massive (the particles adhering 
together without any regular cleavage, as in many claypans 
and hardpans. 

Angular blocky.—Aggregates are shaped like blocks; they may 
have flat or rounded surfaces that join at sharp angles. 

Subangular blocky—Aggregates have some rounded and some 
flat surfaces ; upper sides are rounded. 

Coluninar.—aAgegregates are prismatic and are rounded at the 
top. 

Granular.—Aggregates are roughly spherical, small, and rela- 
tively nonporous, but they do not have the distinet faces 
of blocky structure. 

Platy.— Aggregates are flaky or platelike. 

Prismatie—Aggregates have flat vertical surfaces, and their 
height is greater than their width. 

Subsoil. In many soils, the B horizon; roughly, the part of the 
profile below plow depth. 

Substratum. Any layer beneath the solu, or true soil. It ap- 
plies to the parent material and to layers unlike the parent 
material that lie below the B horizon, or subsoil. 

Terrace (geology). A nearly level or undulating plain that com- 
monly is rather narrow, generally has a steep front, and 
borders a river, a lake, or the sea. 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the 
friable state and is associated with high noncapillary porosity 
and stable, granular structure. A soil in poor tilth ig non- 
friable, hard, nonaggregated, and difficult to till. 

Topsoil. A presumed fertile soil or soil material, ordinarily rich 
in organic matter, used to topdress roadbanks, lawns, and 
gardens. 


Water quality. A classification of irrigation water based on the 
electrical conductivity and the sodium-adsorption ratio. De- 
scribed in terms of excellent, good, fair, and poor. 

Water table, main. The upper surface of free ground water below 
which all pores are completely filled with water. 

Water table, perched. The upper surface of a body of free ground 
water that is separated from an underlying body of ground 
water by unsaturated material. 

Wilting point (soils). The moisture, stated in percentage of dry 
weight, that remains in the soil when plants have wilted to 
the point that they will not revive if placed in a saturated 
atmosphere. 
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Sonoma-Placeritos association: Light-colored, 
very deep, imperfectly drained soils on the 
nearly level flood plain of the Humboldt River 


> Y Y Y = = Humboldt-Ryepatch association: Dark-colored, 
LION CA f " i 
Yj si lias yy A very deep, imperfectly drained soils on the 
Vy oy “( YN by = nearly level flood plain and upper delta of the 
Wy YP Y yO Dom 
Y Loaf Ya NG / S Humboldt River 
Yip, — 1} Lovelock-Kodak association: Very deep, level and 
YUH = = é f 

AG z 4 ie nearly level, poorly drained and imperfectly 


drained soils on the lower delta of the Humboldt 
River and the old bed of Humboldt Lake 
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Mazuma-Unionville association: Nearly level to 
sloping, very deep and moderately deep, well- 
drained soils on terraces, alluvial fans, and 
foothills 
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CONVENTIONAL SIGNS 


WORKS AND STRUCTURES BOUNDARIES 


SOIL SURVEY DATA SOIL LEGEND 


Highways and roads National or state 


DUS): siscorccarestieasesnactsscxcrasscatantcanieas ed County —< = Soil boundary 
Good motor —————— Township, U. S. and symbol The first capital letter is the initial one of the soil 
‘we name. A second capital letter, A, B, C, or D, shows 
Poor MOCO coun ranidcibateny eassssssesssscsss Section line, corner ; + Gravel eo 6 the slope. Symbols without a slope letter are for nearly 
~~ level soils, such as Humboldt silt loam, 
: 0 
AVON. scdetcoccctcctucacustnandinen uxcicsoeeremenen Reservation —— ees Stones 3 
Highway markers Land grant —_—_—- oor Rock outcrops : a 
i © j ag SYMBOL NAME SYMBOL NAME 
National Interstate Project O0€8. ccccssicsysiitoreeacsocsnucteions a ee ees Chart fragments rs 
U.S... G3 Clay spot sate te x BgC Bluewing gravelly loamy coarse sand, Lr Lovelock silt loam, shallow over clay, 
2 to 8 percent slopes strongly saline 
State O ou BIC Bluewing gravelly fine sandy loam, Ls Lovelock silt loam, hummocky, shallow 
Sand spot “ 2 to 8 percent slopes over clay, strongly saline 
i BtB Bluewing very gravelly loam, over tufa, : 
Railroads Sand GUNES: simmicdsinawdecnwaninn ; 0 to 4 percent slopes MaA geet ible iia aga strongly saline-alkali, 
; Ha Humboldt silt loam McA Mazuma fine sandy loam, over clay, strongly 
Single track ; ; 
DRAINAGE Made land Hb Humboldt silt loam, drained saline-alkali, O to 2 percent slopes 
Multipl k He Humboldt silt loam, slightly saline-alkali MgC Mazuma fine sandy loam, over gravel, 
ultiple trac Severely eroded spot cece = Hd Humboldt silt loam, strongly saline-alkali 4 to 8 percent slopes 
Streams He Humboldt silt loam, drained, Om Ocala loam, strongly saline-alkali 
Abandoned Shore i ete Bipot en Blowout, wind erosion ooo. ro) strongly saline-alkali 
Perennial naagsite ——— Hf Humboldt silt loam, Pa Placeritos loam 
Bridges and crossings eel swe moderately coarse substratum Pd Placeritos loam, drained 
: : Intermittent, unclass ee GUNES rene ronmnnnniennnmaiiiineis ail He Humboldt silt loam, moderately Pt Placeritos loam, slightly saline-alkali 
as , . aa coarse substratum, slightly saline-alkali Pg Placeritos loam, strongly saline-alkali 
oa CANAL Hh Humboldt silt loam, moderately ; Ph Placeritos loam, drained, strongly saline-alkali 
; Canals and ditches ; coarse substratum, strongly saline-alkali Pk Placeritos loam, over clay, drained, 
Trail, foot ITCH Hi Humboldt silt loam, moderately deep over clay strongly saline-alkali 
Lakes and ponds Hk y iltiloe silt loam, moderately deep over clay, Pm Placeritos loam, over silty clay loam, 
: ined lightl line-alkali 
Railroad reine ; ; slightly saline-alka 
; Cc) HI Humboldt silt loam, moderately deep Pn Placeritos loam, over silty clay loam, 
; Ferenntel cass Bis over clay, slightly saline-alkali drained, strongly saline-alkali 
FOTOS, sa csssiesssescsteccscensinvecesviapisbease for Hm Humboldt silt loam, moderately deep Po Placeritos loam, over sand 
Intermittent See over clay, strongly saline-alkali Pp Placeritos loam, over sand, slightly saline-alkali 
Ford Hn Humboldt silt loam, shallow over clay eaten Pr Placeritos loam, over sand, strongly saline-alkali 
Wells. sheeseeseneeseeteeeerean o + flowing Ho Humboldt silt loam, shallow over clay, draine Ps Placeritos loam, terrace, strongly saline-alkali 
Grade Hp Humboldt silt loam, shallow over clay, 
ED , ‘a slightly saline-alkali QfD Quincy fine sand, 0 to 15 percent slopes 
SIU GS oesssesesseseeneanssnrostensonsnononenens Hq Humboldt silt loam, shallow over clay, Qta Quincy fine sand, over silty clay loam, 
R. R. over ai: we ik strongly saline-alkali O to 2 percent slopes 
Marsh = wala we. Hr Humboldt silty clay Ra Ryepatch silty clay 
R, R. under o.. -_—| Hs Humboldt silty clay, drained : Rd Ryepatch silty clay, drained 
Wet spot ......... ere v in Regeln oe pits picket posit Rh Ryepatch silty clay, slightly saline-alkali 
Humboldt silty clay, strongly saline-alkali 
TOMO ccsniessesccsccorseassosieeseseyoveeyicenc Semanal a ass ge ed Rp Ryepatch silty clay loam 
Hs ISS ssss =— Hiden Hv Humboldt silty clay, moderately deep over clay Rs Ryepatch silty clay loam, drained 
Buildings . Wa i Satie caine moderately deep over clay, Rt Ryepatch silty clay loam, slightly saline-alkali 
ie ilinndsad vTovun onesies aniereteevaa rene ! y ine- | line-alkali 
Hx Humboldt silty clay, shallow over clay Ry Ryepatch silty clay loam, strongly saline-alkali 
SCNOO!” scusscaserticonnonnns yi Hy Humboldt silty clay, shallow over clay, Sa Sandy alluvial land 
slightly saline-alkali Sm Sonoma silt loam 
Church sccasscscacnssopeie j Hz Humboldt silty clay, shallow over clay, Sn Sonoma silt loam, drained 
ia strongly saline-alkali So Sonoma silt loam, slightly saline-alkali 
Station: Sisssssssassesescassece Pe a oe ee ee Ko Kodak loamy fine sand, moderately deep Sp Sonoma silt loam, strongly saline-alkali 
Sr Sonoma silt loam, drained, strongly saline-alkali 
; La eshonten ie nana loam, sandy variant, Ss Sonoma silt loam, over clay, slightly saline-alkali 
Mines and Quarries ® stsongly: sence St Sonoma silt loam, over clay, 
Lb Lahontan silt loam, strongly saline-alkali strongly saline-alkali 
nee, . . . 
Mine dump pie 4 RELIEF Le Lahontan silty clay loam, strongly saline-alkali Sv Sonoma silty clay loam 
7 pace ri vans son ° Sw Sonoma silty clay loam, drained 
OVEIOGK' St 108M). SENty “Baling. Sx Sonoma silty clay loam, slightly saline-alkali 
Pits, gravel or other... Escarpments : ‘ 
. * Le Lovelock silt loam, strongly saline Sy Sonoma silty clay loam, strongly saline-alkali 
VV YY YY YY Lh Lovelock silt loam, hummocky, strongly saline 
Power lines eakteloasidecasbasce Bedrock ¥ Lk Lovelock silt loam, occasionally flooded, = Toulon ed gravelly apie) 0 to oa slopes 
wont 7 FFP Peay eT strongly saline ° Toy silty clay, strongly sa ine-alka i ; 
Pipe lines ee ee ORG E ssrserssveanizssnnssacctsivccicazyaies hl Lm Lovelock silt loam, overwashed, strongly saline Ty Toy silty clay loam, strongly saline-alkali 
a i I lay, : F 
it peal ; ny es aia al a Unc Unionville very rocky coarse sandy loam, 
* ' ' 
Cemeteries sienihinaberroneicteetes Lio rominent peaks sees , te Lovelock silt loam, moderately deep over clay, 4 to 8 percent slopes 
drained, slightly saline WoC Wool! ‘avelily fine sandy loam 
Dams i st Depressions barge Smit Lp Lovelock silt loam, shallow over clay, drained 2 to 3 Gercoat Bovoch * : 
Crossable with tillage sy, 
a MIDI ONES: ccessssvvssasvesdvsstasssineses jot ® 
Not crossable with tillage Q 
TONKS insavaiaestateranectateatarivannia e § IMPOSES: sisisiesscssssnvarssaccarvsasvas Le) ® ; - 24 
| * Soil map constructed 1963 by Cartographic Division, 
Oil wells r Contains water most of Ste, ‘ Soil Conservation Service, USDA from 1946 and 1947 
spas hanes teescudehecacenbstagas the time “Se aerial photographs. Controlled mosaic based on 


Nevada plane coordinate system, transverse 
Mercator projection. 1927 North American datum, 


730-494 O - 65 (Face blank p, 88) 


[See table 1, p. 4, for approximate acreage and proportionate extent of the soils, 
Dashes indicate that mapping unit was not placed in a range site, 


the soils. 


Mapping unit 


Bluewing gravelly loamy coarse sand, 2 to 8 per- 
cent slopes ~--------- nnn nnn nnn rrr 

Bluewing gravelly fine sandy loam, 2 to 8 percent 
SLOPES mon nn nn nr nnn 

Bluewing very gravelly loam, over tufa, 0 to 4 


Humboldt 
Humboldt 
Humboldt silt loam, slightly saline-alkali------- 
Humboldt silt loam, strongly saline-alkali------- 
Humboldt silt loam, drained, strongly saline- 
Bla ]i nnn nn nn nr tr 
Humboldt silt loam, moderately coarse substratum- 
Humboldt silt loam, moderately coarse substratum, 
slightly saline~alkali-------------ec rer nnnnnnn 
Humboldt silt loam, moderately coarse substratum, 
strongly saline-alkali--~----------cec rrr sr nnn 
Humboldt silt loam, moderately deep over clay---- 
Humboldt silt loam, moderately deep over clay, 


Humboldt silt loam, moderately deep over clay, 
slightly saline-alkali----------crer cree nnn 
Humboldt silt loam, moderately deep over clay, 
strongly saline-alkali------------eecc rrr nner 
Humboldt silt loam, shallow over clay-----------~- 
Humboldt silt loam, shallow over clay, drained--- 
Humboldt silt loam, shallow over clay, slightly 
saline -alkali--------------- ence rrr rrr rrr 
Humboldt silt loam, shallow over clay, strongly 
saline -alkali------------- ween ee ere nn ec ecee 
Humboldt silty clay------------cr rer rrr rrr 
Humboldt silty clay, drained----------------c-c0- 
Humboldt silty clay, slightly saline-alkali------ 
Humboldt silty clay, strongly saline-alkali------ 
Humboldt silty clay, moderately deep over clay--- 
Humboldt silty clay, moderately deep over clay, 
slightly saline-alkali---------------rr-rrrrcnn 
Humboldt silty clay, shallow over clay----------- 
Humboldt silty clay, shallow over clay, slightly 
saline -alkali ------------ nner nen rrr rn 
Humboldt silty clay, shallow over clay, strongly 
saline -alkali --~ n-ne nnn errr nn 
Kodak loamy fine sand, moderately deep----------- 
Lahontan fine sandy loam, sandy variant, strongly 
saline -alkali--------------- creer rrr cr rrr 
Lahontan silt loam, strongly saline-alkali------- 
Lahontan silty clay loam, strongly saline -alkali- 
Lovelock silt loam, drained--------------- ------7 
Lovelock silt loam, slightly saline-------------- 
Lovelock silt loam, strongly saline-------------- 
Lovelock silt loam, hummocky, strongly saline---- 
Lovelock silt loam, occasionally flooded, 
strongly saline ---<---<----9 rene rrr 


Lovelock silt loam, 
Lovelock silt loam, 


Lovelock silt loam, 


overwashed, strongly saline-- 
moderately deep over clay, 


moderately deep over clay, 


drained, slightly saline----------------------- 


BY 
Placeritos loam, drained, is in capability units I-A, irrigated, p. 37 and 


Page 
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Capability unit 


Symbol 


VIIs-4 
VIIs-4 


Vits-4 
IIw-2 
TIw-2 
Tiw-6 
Vilw-6 


VIIs -6 
TIw-2 


TIw-6 


VIlw-6 
TIw-3 


TIw-3 
TIIw-36 


VilIw-6 
Tiw-3 
TIw-3 


ILIw-36 


Vilw-6 
TIw-5 
TIw-5 
TITw-56 
VIIw-6 
TIw-35 


TIIw-356 
TIw-35 


TIIw-356 


VIIw-6 
ViIIw-6 


VIIw-6 
VIIw-6 
VIIw-6 
TIw-0 
IIIw-06 
Viw-6 
VIw-6 


Viw-6 
VIw-6 


TIw-03 


ITIw-036 


Page 


GUIDE TO MAPPING UNITS 


Range site 


Name Page 
Desert Uplands h7 
Desert Uplands U7 
Desert Uplands 47 
Alkali Flats 6 
Alkali Flats 6 
Alkali Flats LG 
Alkali Flats 46 
Alkali Flats 46 
Alkali Flats h6 
Alkali Flats 46 
Alkali Flats 6 
Alkali Flats 46 
Alkali Flats h6 
Alkali Flats 6 


Wet Saline Bottoms 46 
Wet Saline Bottoms 46 


Wet Saline Bottoms 46 
Wet Saline Bottoms 46 


VIIec-K, nonirrigated, p. 43. 


and table 7 for estimated yields p. ‘4. 


Map 
symbol 


Mapping unit 


Lovelock silt loam, shallow over clay, drained--- 
Lovelock silt loam, shallow over clay, strongly 
Saline ----2--- nnn pcr tenner rrr rn 
Lovelock silt loam, hummocky, shallow over clay, 
strongly saline-----------enr en nnn nner tre 
Mazuma fine sandy loam, strongly saline-alkali, 
O to 2 percent slopes---------n nnn e nner tren n 
Mazuma fine sandy loam, over clay, strongly 
saline-alkali, 0 to 2 percent slopes--------<--- 
Mazuma fine sandy loam, over gravel, ) to 8 
percent slopes---------- eee nen n nn nnn 
Ocala loam, strongly saline-alkali-------++------ 
Placeritos loam----------------- ence n cnr rr een 
Placeritos loam, drained------------------------- 
Placeritos loam, slightly saline-alkali---------- 
Placeritos loam, strongly saline-alkali---------- 
Placeritos loam, drained, strongly saline-alkeli- 
Placeritos loam, over clay, drained, strongly 
Saline -alkali------------------ 2-2 nner nen 
Placeritos loam, over silty clay loam, slightly 
saline -alkali ---+------------ ee een ner er snr 
Placeritos loam, over silty clay loam, drained, 
strongly saline-alkali----------------er cr eernn 
Placeritos loam, over sand--------------------207 
Placeritos loam, over sand, slightly saline- 


alkali---------2--- 22 oe ee ee nen nee rer 
Placeritos loam, terrace, strongly saline-alkali- 
Quincy fine sand, 0 to 15 percent slopes--------- 
Quincy fine sand, over silty clay loam, 0 to 2 


Ryepatch silty clay----------------e-------r rrr nn 
Ryepatch silty clay, drained-----------------r-7- 
Ryepatch silty clay, slightly saline-alkali------ 
Ryepatch silty clay loam--------------------0--9> 
Ryepatch silty clay loam, drained---------------- 
Ryepatch silty clay loam, slightly saline-alkali- 
Ryepatch silty clay loam, strongly saline-alkali- 
Sandy alluvial land------------------------------ 
Sonoma silt loam----------------------e-e-2rrc re 
Sonoma silt loam, drained------------------------ 
Sonoma silt loam, slightly saline-alkali--------- 
Sonoma silt loam, strongly saline-alkali~-------- 
Sonoma silt loam, drained, strongly saline- 


Sonoma silt loam, over clay, strongly saline- 


Sonoma silty clay loam----------3---er eee ee rt rren 
Sonoma silty clay loam, drained------------------ 
Sonoma silty clay loam, slightly saline-alkali--- 
Sonoma silty clay loam, strongly saline-alkali--- 
Toulon very gravelly loam, 0 to 4 percent slopes- 
Toy silty clay, strongly saline-alkali--~---------- 
Toy silty clay loam, strongly saline-alkali------ 
Unionville very rocky coarse sandy loam, k to 8 
percent sSlopes—--------- nner nt rn rnne 
Woolsey gravelly fine sandy loam, 2 to 8 percent 
S$ LOPGS = 9 n-ne nn nn en nen errr rn 
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See pp. 48 to 62 for information on engineering properties of 
because it is used for cultivated crops and not for range] 


Capability unit Range site 
Symbol Page Name Page 
TIw-03 3G; , | -tonbesese scons ese “s 
Viw-6 43 Wet Saline Bottoms N6 
Viw-6 43 Wet Saline. Bottoms 46 
VIIs-6 43 Alkali Flats 6 
VIIs-6 43 Alkali Flats h6 
VIts-4 43 Desert Uplands 7 
Viw-6 43 Wet Saline Bottoms 46 
Iiw-2 B37 | een nen -n- nen ie 
(1/) =o Desert Uplands v4 
iv} 38.5), Geecssces see -sete -- 
VIIw-6 43 Alkali Flats h6 
ViIs-6 43 Alkali Flats re 
VIIs -6 43 Alkali Flats 46 
TIw-6 86°} Seedcessaseaseceee -- 
VIIs-6 43 Alkali Flats 46 
TIIw-4 How ||||, “siete Stace sole = 
TIIw-46 HOw Wl stoweeeece bes eesee ze 
VIIw-6 43 Alkali Flats 6 
VIIs-6 43 Alkali Flats 46 
VIIs-L 43 Sand Hills LT 
ITIs-L We OV ee eet La bewietiest 22 
TIw-35 BY || demetiestosenetSuas _ 
LIw-35 BY “Vc eseeiccesesusEss <2 
TtIw-356 39 | ------------------ -- 
TIlw-3 SG ae 
IIw-3 37 | ------------------ -- 
TLIw-36 89). \| Jagoeanen eskece oe 
VIIw-6 43 Alkali Flats 6 
Viw-6 h3 Wet Saline Bottoms 46 
IIw-2 B87 | wesssbievs oeeetes Sine 
TIw-2 37 "|) mcestetcteees tes —4 -- 
TIw-6 3B). |. ew teee ose eaese = 
VIIw-6 43 Alkali Flats 6) 
VIIs -6 43 Alkali Flats 46 
TIIw-36 39 | ------------------ =o 
VIIw-6 43 Alkali Flats 46 
Ilw-2 B74. eteeece= Gy seeseee ae 
IIw-2 BT | ween nn ccce renner te -- 
TIw-6 30) ||) cemsuc cs eee oe etter is as 
VIIw-6 43 Alkali Flats 46 
VIIIs-4 Wh ceete pede esses = 
TVw-356 Wi), tobteue soe ae ewce, ao 
IVw-36 Wav! || 2g cons 20 eee on 
VIIs-4 43 Desert Uplands AT 
VIIe-K 43 Desert Uplands WT 
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